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IN  THE  HOUSE  OP  REPRESENTATIVES. 

June  30, 1868. 

RBsolvedf  That  there  Bhall  be  printed  for  the  use  of  the  members  of  the  Honae  of  Repre- 
tentatives  one  hundred  and  eighty  thousand  extra  copies  of  the  annual  report  of  the  Com- 
missioner of  Agricultnre  for  the  year  eighteen  hundred  and  siztj-seyen,  and  twenty  thousand 
copies  for  the  Commissioner  of  Agriculture. 


IN  THE  SENATE  OF  THE  UNITED  STATES. 

July  90,  1868. 

Resolved^  That  there  be  printed  for  the  use  of  the  Senate  twenty  thousand  extra  copies  of 
the  agricultural  report  for  eighteen  hundred  and  sixty-seven,  and  three  thousand  extra  eopiea 
for  distribution  by  the  Commissioner  of  Agriculture. 


Digitized  by 


Google 


CONTENTS 


Page.' 

BepoTt  of  the  acl'ng  Commissioner  of  AgrieaUore,  Hon.  John  W.  Stokes V 

Beport  of  the  Commissioner  of  Agriculture,  Hon.  Horace  Capron 1 

Condition  of  the  Department  of  Agriculture,  by  Hon.  Horaco  Capron,  Commissioner.  16 

Report  of  the  Superintendent  of  the  Experimental  Garden,  William  Saunders 23 

Report  of  tbe  Chemist,  Thomas  Antisell,  M.  D 31 

Rqx>rt  of  the  Entomologist,  Professor  Twrnend  Glover 58 

Report  of  the  Statistician,  J.  R.  Dodge 77 

Popular  varieties  of  hardy  fruits,  by  F.  R.  Elliott 139 

The  fruits  of  Florida,  by  George  W.  Atwood 140 

Cultore  of  the  orange  and  citron,  by  Miss  Laura  C.  Redden 147 

American  wine  and  wine-making,  by  George  Hnsmann 154 

Paris  Exhibition,  report  on  the  culture  and  product  of  the  vine,  by  Marshall  P.  Wilder, 

Alexander  Thompson,  William  J.  Flagg,  and  Patrick  Barry 163 

Rice  culture,  by  Augustus  L.  Taveau 174 

Culture  and  management  of  tobacco,  by  Walter  W.  W.  Bowie 179 

Experiments  m  liquid  manuring,  by  William  S.  Rand 184 

Farm  experiments,  by  William  H.  Farquhar 187 

Irrigation,  by  Charles  D.  Poston 193 

Value  of  birds  on  thefami,  by  Edward  A.  Samuels :20J 

Winter  bee-keeping,  by  Mrs.  Ellen  S.  Tapper 209 

Feeding  beef  cattle  in  the  middle  Statest  by  William  C.  Lodge 212 

Rocky  Mountain  goat 218 

China  grass 220 

Manufacture  of  goat-fleece 225 

Water  for  destitute  regions,  byD.  S.  Curtiss 230 

Farmers' clubs,  by  Rufus  Nutting 236 

Diversity  of  agricultural  productions^  by  Thomas  S.  Pleasants 247 

History  of  American  inventions  for  cultivation  by  steam,  by  Professor  J.  Brainerd. . .  253 

Steam  cultivation^  by  D.  8.  Curtiss 263 

Steam  ploughing  in  Louisiana,  by  H.  E.  Lawrence 278 

Climate  of  the  Pacific  coast,  by  Professor  E.  C.  Merrick 280 

Model  farm  buildings 283 

Philadelphia  butter - 291 

Hybridizing,  cross-breeding,  and  degeneration  of  plants,  by  Horace  Piper 296 

Our  industrial  colleges 317 

State  reports  of  agriculture l 333 

State,  district  and  county  agricultural  societies • • 364 

Agricultural  magazines  and  newspapers 404 

Cotton  under  high  culture,  by  George  W  Gift 410 

Southern  agriculture 412 

Meteorology  of  1867 429 

Donations  to  the  museum 470 

General  Index  of  Agricultural  Reports,  from  1847  to  1866,  inclusive 473 

Index  to  report  for  1867 494 


Digitized  by 


Google 


ILLUSTRATIONS. 


Pago. 
No.    1.  Steam  plongliing frontispiece. 

2.  Doable  cjliRder  engine 4 

3.  Fowler's  balance  steam  plough 6 

4.  Fowler's  balance  cultivator J 7 

5.  Canada  Reinette,  (apple) 130 

6.  Early  Joe,  (apple) J31 

7.  Higby  Sweet,  (apple) 132 

8.  Summer  Rose,  (apple) 134 

9.  1.  Arch  Duke ;  2.  Kirtland's  MorcUo,  (cherries) 135 

10.  BlackEagle,  (cherry) 1:^5 

11.  Ohio  Beauty,  (cherry) '. 136 

12.  Etruge,  (nectarine) 136 

13.  George  the  Fourth,  (peach) 137 

14.  Noblesse,  (peach) 137 

15.  Dix,  (pear) 138 

16.  Paradise  d'Automno  (pear) 139 

17.  Loyal  Duke  of  Oakland,  Short  Horn  Bull,  bred  and  owned  by  D.  McMillan, 

Xenia,  Ohio 212 

IS.  Goat  Antelope  of  the  Rocky  jnountains *.  218 

19.  Spinning  frame 227 

20.  Double  Jacquard  loom 228 

21.  Weaving  in  India .* 229 

22.  Lincoln  Ewe,  bred  by  T.  Marshall,  Branston,  England 230 

23.  Chancellor — Hampshire  Down  Ram,  imported  by  Robert  Morrell,  Manhasset, 

Long  Island 236 

24.  Hampshire  Down  Ewes,  bred  by  Robert  Morrell,  Manhasset,  Long  Island. ..  238 

25.  Viceroy  and  Emperor  Second,  Cotswold  Rams,  bred  by  Robert  Game,  Aids- 

worth,  England,  and  imported  and  owned  by  Burdett  Loomis,   Windsor 

Locks,  Connecticut 242 

26.  Judge  Lawrence,  Merino  Ram,  owned  by  Curtis  Kelsey,  Sidney,  Ohio 247 

27.  Infantado  Ewes,  owned  by  RoUin  J.  Jones,  West  Cornwall,  Vermont 253 

28.  E.  C.  Bellinger's  apparatus,  (steam  plough) 255 

29.  J.  Boydell's  invention,  (steam  plough) 256 

30.  T.  H.  Burridge's  improvement,  (steam  plough) 257 

31.  Calloway  and  Purkis's  steam  plough 258 

32.  J.  W.  Fawkes's  steam  plough 259 

33.  A.  W.  Hall's  improvement,  (steam  plough) 260 

34.  David  Lyman's  bam,  (northwest  view) 283 

35.  David  Lyman's  barn,  (northeast  view) 284 

36.  David  Lyman's  barn,  (southeast  view) :.  285 

37.  Duchess,  imported  Jersey  Cow,  owned  by  Charles  L.  Sharpless,  Philadelphia, 

Pennsylvania 292 


Digitized  by 


Google 


REPOBT 


OF  THE 


ACTING  COMMISSIONER  OF  AGRICULTURE. 


Department  of  AGiacuLTXiBs, 

Washington^  D.  C.j  November  25,  1867. 

Sib  :  In  conseqaenoe  of  tho  death  of  the  late  Commissioner,  Hon.  Isaac 
Newton,  which  look  place  in  this  eity  on  the  19th  day  of  Jnne  last,  it  becomes 
my  duty,  by  the  terms  of  the  organic  act  establishing  this  Department,  to  submit 
to  you  a  report  of  its  transactions  for  the  past  year.  In  so  doing,  it  affords  me 
great  pleasure  to  be  able  to  say  that  it  has  been  a  year  of  great  productiveness 
and  prosperity  to  the  agricoUural  iuterest,  and  to  the  country. 

The  discouragement  resulting  from  the  diminished  fruitfulness  of  preceding 
years  has  been  partially  relieved  by  a  recurrence  of  a  iair  measure  of  pioduc- 
tivenees.  Another  lusurance  has  been  added  to  the  universal  teaching  of  the 
past,  that  seed-time  is  followed  by  the  harvest  as  sure  as  day  is  preceded  by  the 
dawn.  It  is  this  certainty  of  results  in  proportion  to  the  measure  of  judgment 
and  industiy  employed,  that  gives  to  husbandry  its  safety  and  stability,  its  fre^ 
dom  from  preying  anxieties,  and  its  ability  to  supply  the  most  pressing  wants  of 
the  whole  human  Demiily. 

PBOORESS  IK  AGRICXTLTrEB. 

It  is  gratifying  to  note  the  evidences  that  Are  apparent  even  to  the  superficial 
observer  of  the  increasing  interest  of  our  people  in  the  advancement  of  agiicul* 
tural  science— of  the  quickened  mental  activities  of  farmers,  as  shown  by  the 
widening  demand  for  agricultural  books,  newspapers,  and  the  reports  of  this 
Department-— of  the  disposition  to  experiment,  test  allied  improvements,  and 
adopt  labor-saving  expedients— of  the  growing  inclination  to  employ  in  agricul* 
tnre  money,  business  energy,  and  active  enterprise,  which  are  so  successfully 
employed  in  other  departments  of  business. 

In  nothing  is  this  intellectual  activity  shown  to  be  so  mtmifestly  beneficent  to 
tho  agriculture  of  tho  present  era,  as  in  the  improvement  of  agricultural  imple- 
ments. In  1847,  the  number  of  agricultural  patents  granted  was  but  43 ;  in 
1863  it  hod  increased  to  390;  in  1864  to  563 ;  in  1865  to  642 ;  while  in  1866 
the  wonderful  increase  to  1,778  was  made ;  and  during  10  months  of  the  present 
year  the  Patent  Office  has  issued  no  less  than  1,777.  Thus  the  number  of  agri- 
cultural inventions  perfected  yearly  is  now  more  than  forty-fold  greater  than  SO 
years  ago.  Already  has  this  nation  surpassed  all  others  in  the  excellence  and 
variety  of  its  agricultural  machinery.    Partially  represented  as  was  our  agriool* 


Digitized  by 


Google 


ri  AGRICULTURAL   REPORT. 

turc  in  the  recent  world's  exposition  of  industryy  at  Paris,  and  almost  ignored  offi- 
cially in  the  national  recognition  of  that  great  exhibition,  our  honors  plucked 
from  the  field  of  European  competition  were  almost  exclusively  industrial,  and 
largely  agricultural.  So  successful  have  been  our  faiming  implements  in  repeated 
conteKts  on  European  soil,  that  their  rapid  introduction  into  foreign  markets  is 
only  impeded  by  the  greatly  increasing  demand  at  home.  These  improvements 
are  rapidly  revolutionizing  the  agriculture  of  the  west,  and  reducing  to  the  low- 
est minimum  ever  attained,  the  proportion  of  manual  labor  employed  in  its  oper- 
ations. As  an  instance,  the  reaper,  first  doing  the  labor  of  a  half  dozen,  then 
a  half  score  of  men,  is  supplemented  with  a  self-raker,  which  does  the  work  of 
others  still ;  and  now,  further  to  facilitate  and  economize  the  harvest  work,  the 
same  machine  is  furnished  with-  apparatus  for  instantaneous  binding  of  the 
sheaves.  And  the  further  this  labor-saving  progresses,  the  higher  the  wages  of 
harvest  workers,  the  broader  become  the  harvest  fields,  the  greater  are  the  profits 
of  the  farmer,  and  the  more  extensive  become  the  gamers  of  the  world. 

Ooincident  with  this  application  of  mechanics  to  agriculture,  systematic  aad 
enlarged  business  aptitudes  have  also  sought  alliance  with  this  noble  art.  Faima 
of  thousands  of  acres  have  been  managed  with  greater  skill,  a  more  economical 
adaptation  of  means  to  ends,  and  with  a  larger  margin  of  net  profit  than  many 
ithers  of  80  acres.  The  maxim  <^  cultivate  fewer  acres,  and  cultivate  them 
better,"  is  a  safe  one  for  farmers  who  can  only  be  induced  to  cultivate  better 
by  a  reduction  of  the  area  cultivated  ,*  but  it  will  be  found  that  the  larger  the 
iarm,  within  the  capacity  and  means  of  the  fanner  for  good  tillage,  the  better 
and  cheaper  it  may  be  tilled.  Yet  it  is  true  of  the  mass  of  farmers,  who  only 
employ  the  labor  of  their  own  hands,  that  the  concentration  of  that  labor  upon 
a  9mall  area  is  their  highest  a^ssurance  of  success. 

It  is  a  fact  that  cannot  escape  the  attention  of  the  observing,  that  men  of  cul- 
ture and  wealth  are  taking  an  interest  in  agriculture,  giving  to  the  world  the 
benefit  of  their  experience  and  research,  and  pursuing  their  vocation  with  a  view 
to  scientific  results  as  well  as  profit.  It  has  ceased  to  be  a  custom  to  select  ihe 
dolt  of  the  family  for  the  business  of  farming.  It  is  becoming  apparent,  even 
to  the  unintelligent,  that  agriculture  involves  principles  underlying  many  scienees, 
and  nat^ural. phenomena  too  deep  for  science  to  fathom;  that  it  requires,  in  a 
merely  practical  view,  a  farmer  to  be  something  more  than  a  j^loughman— a 
machinist,  to  understand  the  construction,  management,  and  care  of  farm  machin- 
ery; a  carpenter,  to  repair  implements  and  manufacture  many  fixtures  of  the 
farm ;  a  book-keeper,  to  keep  an  accurate  record  of  the  outgo  and  income,  experi- 
ment, profit  and  loss;  a  merchant,  to  know  how  and  when  to  buy  and  sell^cattle, 
or  dispose  of  the  products  of  his  labor;  and  a  banker,  to  discover  when  drainage 
and  fertilization  will  prove  a  better  investment  for  surplus  profits  than  five-twen- 
ties or  railroad  stock.  In  view  of  all  these  evidences  of  the  progress  and  of  the 
expanding  capabilities  of  our  agriculture,  I  take  pleasure  in  commending  this 
great  interest  to  the  favorable  consideration  of  Congress,  believing  they  will 
deal  with  it  in  a  spirit  of  liberality  becoming  a  great  nation.  The  continued 
manifestation  of  governmental  interest  in  this  industry  is  assumed  from  the  mag- 
nificent grants  of  public  lands  for  ''such  branches  of  learning  as  are  related  to 
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agiieultuie  and  mechamo  arts^''  the  subject  of  which  is  fa1ly  set  forth  in  the 

fourth  section  of  said  act,  as  follows : 

Sec  4.  Aud  be  it  further  enaeUd,  That  aU  moneys  derived  from  the  sale  of  lands  afore- 
said by  the  States  to  which  the  lands  are  apportioned,  and  from  the  sales  of  land  scrip  here- 
inbefore provided  for,  shall  be  invested  in  stocks  of  the  United  States,  or  of  the  States,  or 
some  otlMT  safo  stocks,  yielding  not  less  than  five  per  centnm  upon  the  par  value  of  said 
stocks;  and  that  the  moneys  so  invested  shall  constitute  a  perpetual  fund,  the  capital  of 
which  shall  remain  forever  undiminished,  (except  so  far  as  may  be  provided  in  section  fifth 
of  this  act,)  and  the  inteiest  of  which  shall  be  invariably  appropriated  by  each  State  which 
may  take  and  claim  the  benefit  of  this  act,  to  the  endowment,  support,  and  maintenance  of 
at  toast  one  college  where  the  leading  object  shsU  be,  without  excluding  other  scientific  and 
classical  studies,  and  iacluding  military  tactics,  to  teach  such  branches  of  learning  as  are 
related  to  agriculture  and  the  mechanic  arts,  in  such  manner  as  the  legislatures  of  the  States 
may  respectively  prescribe,  in  order  to  promote  the  practical  and  liberal  education  of  the 
industrial  classes  m  the  several  pursuits  and  professions  in  life. 

The  details  of  organization  of  these  inatitntions  in  aid  of  scientific  and  intel- 
ligent husbandry  has  been  wisely  left  to  the  control  of  the  States,  a  majority  of 
whose  people  are  interested  in  the  parsnip  to  be  benefited,  and  therefore  not 
disposed  to  permit  these  liberal  donations  to  be  misapplied.  It  is  gratifying  to 
note  the  increasing  interest  in  agricultoral  education,  which  is  evinced  in  discus- 
sions of  the  various  plans  of  organization,  and  to  discern  the  gradual  crystallizing 
ioto  foxm  of  the  crude  views  at  first  entertained,  all  leading  to  the  confident 
belief  that  a  sublime  development  of  practical  industrial  education,  however 
slowly  acoompli^ed  amid  embarrassments  and  discouragements,  will  at  len^h 
be  acknowledged  one  of  the  crowning  glories  of  America.  f 

BEXBOG&ESSXON. 

While  adverting  to  these  evidences  of  progress  in  American  agriculture,  it  is 
proper  to  drop  a  word  of  dissatisfaction,  and  even  utter  a  note  of  warning,  in 
^view  of  the  improvidence  and  reckless  waste  which  is  stripping  the  fairest  fields 
of  their  wealth  of  fertility,  exposing  them  to  the  constant  action  of  the  elements, 
and  sabjecting  them  to  an  annual  drain  of  the  same  constituents,  none  of  which 
aie  ever  returned  to  the  soil.  The  Department  estimate  of  the  average  produc- 
tion of  wheat  in  Ohio  last  year  was  about  four  bushels  per  acre ;  the  State 
statistics,  so  far  as  returned,  made  the  yield  scarcely  throe  bushels.  None  will 
doubt  that  it  is  more  owing  to  bad  culture  and  want  of  drainage  than  to  the 
severity  of  the  season  that  the  product  did  not  average  20  bushels.  Every  now 
western  State  is  remarkable  for  sounding  reports  of  great  crops  of  wheat,  and 
the  same  States,  in  a  veiy  few  years,  are  equally  remarkable  for  reduction  in 
yield  of  wheat,  increase  of  insects,  and  prevalence  of  disease. 

The  freshest  areas  in  this  culture,  east  of  California,  will  scarcely  yield  an 
average  of  12  bushels  per  acre  the  present  year.  A  systematic  rotation,  some 
attention  to  fertilization,  greater  care  in  the  selection  of  seed,  better  tillage  and 
more  thorough  culture,  will  alone  prevent  deterioration  in  products  and  real 
values  of  fann  property.  This  stigma  upon  American  agriculture  may  be  attrib- 
uted in  part  to  the  cheapness  of  western  lands,  the  original  price  of  which  bears  so 
insgnificant  proportion  to  their  intrinsic  value,  that  the  owner  erroneously  deems  it 
cheaper  to  remove  to  new  lands  than  to  sustain  and  increase  the  productive  capacity 
of  his  present  farm.  One  result  of  this  fatal  error  is  the  removal  westward,  year 
by  year,  of  the  centre  of  wheat  production,  thus  adding  transport^tipn  and  other 
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charges  to  its  nllimate  cost,  tbrcatcning  to  make  difficult  the  future  supply  oi 
onr  population,  and  to  render  ospoi*t  impossible. 

If  V.  c  shall  bo  able  to  produce  our  own  Supply  of  breadstuffs,  with  a  BUiplui 
sufficicnf.  to  prevent  the  operations  of  speculators,  a  failure  to  supply  a  foreign 
demand  need  occasion  few  regrets  among  the  true  friends  of  ogiioultoro,  for 
grain-fp'owinp:  fur  export  is  unquestionably  the  most  illusory  and  least  remuner- 
ative of  ugricnltural  operations  j  and  its  woret  feature  is  the  exhaustion  of  the 
soil  which  incvitaldy  follows  its  cultui'o  in  undue  propoi-tion  to  stock-raising. 
Western  farmers  are  finding  true  the  reniark  of  the  late  Hon.  Henry  L.  Ells- 
worth, made  20  years  ago,  that  "the  profits  of  wheat  appear  well  in  ezpectation« 
on  paper,  but  the  prospect  is  blasted  by  the  appearance  of  insects,  bad  weather 
in  harvesting,  or  transportation  to  market,  or  last,  a  fluotaation  in  the  market 
itself;"  and  many  are  inolming  to  the  belief  of  Lord  Brougham,  **  that  grazing 
ooontries  are  always  the  most  picspei^pas,  and  theirpopnlation  the  most  contented 
and  happy." 

THE  POLITICS  or  AGRICULTUHB. 

The  modest  reserve  and  quiet  independence  of  our  rnral  population  have 
heretofore  barred  the  great  interest  of  agriculture  from  its  proper  prominenoe  in 
the  legislation  of  the  country;  while  other  interests,  more  active  and  clamonmSy 
with  the  advantages  of  association,  abundant  means,  and  conoentrated  effort, 
have  often  secured  special  protection  at  the  expense  of  the  farmer.  Unfortu- 
nately this  disinclination  to  self-seeking,  and  lack  of  ambition  for  pablie  station, 
result  too  generally  in  the  selection  from  towns  and  cities  of  national  legidators, 
from  other  avocations,  some  of  whom  have  little  knowledge  of  the  peonliar  wants 
of  the  fiinning  class,  and  many  others  may  kave  connection  with  other  interests 
that  may  be  brought  into  frequent  antagonism  with  those  of  agricnltore.  For- 
mers are  learning  their  power,  and  are  beginning  to  exercise  it  in  self-protection, 
if  not  for  their  own  advantage ;  and  their  interests  are  now  more  clearly  under- 
stood and  more  fully  represented  in  legislative  councils  than  at  any  former  period. 

BAILHOADS. 

The  railroad  interest  has  secured,  among  other  favors  and  franchises  of  the  gov- 
ernment, grants  of  public  land,  amounting  to  184,000,000  acres,  in  aid  of  lines 
extending  in  all  directions,  to  tho  borders  of  dvilization,  under  the  plea  of  furnish- 
ing facilities  for  travel  and  transportation  of  the  fruits  of  agriculture  and  the 
products  of  mines;  and  the  results  have  been  seen  in  extended  settlement  and 
expanding  cultivation ;  yet  growing  stronger,  disregarding  the  general  welfare, 
these  monopolies  have  combined,  in  their  tariff  of  rates,  to  discriminate  unfairly 
against  farm  products,  and  to  require  much  the  larger  poition  of  the  value  of  the 
crops  for  their  transportation  to  market.  So  onerous  is  this  burden,  that  the 
cost  of  transportation  of  wheat  from  Chicago,  and  other  western  centres,  to  the 
Atlantic  cities,  is  greater  than  from  San  Francisco,  via  Cape  Horn,  to  the  same 
points.  It  is  hoped  that  the  attention  of  rural  voters  to  this  subject  may  ulti- 
mately correct  this  evil,  which  proves  so  serious  a  drawback  to  their  industry ; 
ut  it  can  only  be  accomplished  by  untiring  vigilance  over  State  legislation, 
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and  by  securing  the  enactment  of  laws  that  shall  restrain  these  corporations 
from  the  absorption  of  the  entire  prodacts  of  the  feurm;  instead  of  allowing  them 
to  control  the  legislation  of  the  conntzy  against  the  best  interests  of  the  people, 
and  especially  to  the  detriment  of  the  consamer,  who  is  made  to  pay  tribute  to  this 
cumbination,  which  breaks  do^^  a  fair  competition  incidental  to  all  other  classes 
on^issociations  in  the  business  of  life. 

In  this  connection  I  desire  to  express  the  hope  that  Congress  may  devise  and 
perfect  somo  plan  for  facilitating  the  early  construetion  of  a  ship  canal  for  the 
transportation  of  western  products  from  the  lakes  to  the  ocean,  or  for  the  building 
of  a  double  track  freight  raHway,  open  to  all,  forwarding  on  equal  terms,  and 
supported  by  an  equitable  system  of  tolls.  ^ 

THS  WOOL  XifTEBBST. 

The  wool-growing  interest,  involving  a  capital  of  hundreds  of  miUtons,  and* 
underlying  the  prosperity  of  American  agriculture  in  a  degree  scarcely  appte- 
cioted  by  farmers  themselves,  has  been  saved  £rom  threatened  annihilation  by  the 
action  of  Congress  in  placing  a  duty  upon  tbe  foreign  article  equivalent  to  the 
internal  taxation  endured  by  the  wool-growers,  though  not  until  the  commercial 
elaas,  taking  advantage  of  the  tardy  progress  of  the  measure,  had  iniieted  a 
heavy  blow  in  the  introduction  of  more  woollens  in  a  single  year  than  were  im- 
ported in  three  years  of  the  late  war.  It  is  to  be  hoped  that  a  premium  will 
never  again  be  given  to  foreign  production,  either  of  wool  or  Woollens,  by  im- 
podng  a  higher  tax  upon  American  than  upon  foreign  wool-groweis,  and  that 
the  present  moderate  and  harmonious  adjustment,  barely  saving  the  two  claflses 
of  producers  from  loss,  .and  consumers  from  becoming  the  ultimate  prey  of  for- 
eign monopolists,  may  long  be  undisturbed,  even  by  the  threat  of  agitation  fix 
repeal.  Our  wool  production  is  now  more  than  equivalent  to  two  thirds  of  a  full 
8iq»ply,  and  with  an  increase  of  worsted  wools,  already  initiated  and  progressive, 
and  more  attention  to  the  finer  varieties  of  clothing  wools,  there  will  scarcely  be 
occasion  for  any  imports  whatever,  with  the  exception  of  coarse  carpet  styles, 
complete  provision  for  which  exists  at  a  nominal  rate  of  duty.  It  is  a  manifestly 
false  system  of  political  economy  in  a  nation  with  a  continental  domain,  having 
unmeasured  resources  of  annual  growth  running  to  waste,  that  sends  abroad  for 
the  raw  materials  of  manufacture ;  and  it  is  scaicely  less  unwise  in  a  teeming 
population,  demanding  various  employment,  to  send  from  the  country  these  un- 
wrought  productions,  which  we  are  omply  able  to  manufacture  for  the  markets 
of  the  world. 

SOXJTHEEN    A77AIBS. 

The  unsettled  condition  of  the  industiy  of  the  southern  States  requires  the  en- 
couraging  aid  and  friendly  recognition  of  the  government  to  restore  the  people 
to  a  state  of  prosperity  and  self-reliance,  so  essential  to  the  development  of  the 
great  resources  of  that  section.  There  is  every  evidence  of  a  fixed  and  deter- 
mined purpose  of  the  people  to  adapt  themselves  to  the  changes  produced  by  the 
result  of  the  late  war.  I  am  confident  that  the  change  in  the  labor  system  of 
these  States,  radical  as  it  has  been,  will  ultimately  prove  a  great  and  permanent 
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benefit,  wbicli  none  will  be  more  ready  to  acknowledge  tlian  those  ai&oted  by  it ; 
and  that  the  least  apprehenmon  of  an  attempt  to  revive  the  tsystem  of  slavery  is 
entirely  groundless.  By  no  means  can  a  settled  and  well-grounded  conviction 
of  this  fact  l>o  so  readily  realized  as  by  promptly  and  emphatically  disabusing 
the  minds  of  the  freedmen  (at  present  unsettled  and  distorbed)  of  anticipations 
of  dividends  of  confiscated  estates,  and  the  delusions  of  political  prefeMent. 
With  ample  protection  of  his  civil  rights  and  privileges^  the  increasing  demand 
for  his  labor,  at  remunerating  wages,  will  make  his  presence  not  only  acceptable 
but  desirable ;  antagonism  of  capital  and  labor  will  cease,  and  the  laborer  of  to- 
day, with  the  accumulations  of  his  industry  and  economy,  becomes  the  proprietor 
of  to-morrow. 

A  portion  of  the  people  have  been  influenced  by  more  potent  causes  for  dis- 
couragement than  political  failure,  and  the  change  in  the  relations  of  labor.  Re- 
duced to  almost  hopeless  poverty  by  the  exactions  and  vicissitudes  of  war,  many 
thousands  of  the  poor  of  these  sections,  during  the  early  part  of  the  present  year, 
suffered  great  distress  and  absolute  wont,  which  excited  the  sympathy  of  the  be- 
nevolent in  the  north,  and  secured  food  supplies  for  temporary  relief. 

The  distribution,  under  the  special  appropriation  of  fifty  thousand  dollars,  to 
be  expended  in  seeds  for  these  States,  was  promptly  and  fully  made  in  aooord- 
anoe  with  the  views  and  intentions  of  Congress,  through  special  agents,  sent 
through  the  southern  States,  postmasters,  prominent  citizens,  and  the  officers  and 
agents  of  the  Freedmen's  Bureau.  Although  authorized  late  in  the  season,  the 
information  received  by  the  Department  has  been  entirely  satisfactory  as  to  the 
result  produced  by  this  liberal  and  timely  donation. 

These  States  possess  decided  natural  advantages  over  the  northern  and  west- 
ern sections  in  their  ability  to  produce  every  article  which  may  be  grown  in  the 
higher  latitudes,  with  the  almost  exclusive  advantage  of  producing  cotton,  kemp, 
rice,  sugar,  and  other  products  of  the  lower  temperate  zone.  With  longer  shore- 
lines than  any  other  section  of  the  continent,  fiicilities  are  furnished  for  ooastwiae 
and  inland  navigation  to  the  whole  tide-water  area,  which  is  endowed  with  a  cli- 
mate peculiarly  adapted  to  market  gardening,  with  forests  abounding  in  the  most 
valuable  timber^  and  waters  teeming  with  edible  fishes  and  Crustacea.  Florida 
is  destined  to  be  a  winter  garden,  yielding  market  supplies  to  northern  cities 
without  a  risk  of  competition,  and  oranges,  figs,  and  olives,  and  other  fruits 
of  sub-tropical  climes.  Between  tide-water  and  the  lower  slopes  of  the  mount- 
ains is  a  region  producing  wheat  of  i  better  quality  than  that  of  any  secdon 
north  of  it,  the  entire  range  of  farm  products  in  great  profusion,  and"  such  fruits 
as  apples,  cherries,  and  grapes,  with  certainty  and  success.  The  mountain 
region,  almost  unappropriated  and  unknown,  at  an  elevation  varying  from  1,500 
to  6,000  feet,  is  the  great  grazing  section  of  North  America,  sufficient  to  furnish 
abundant  pasturage  through  the  year  to  millions  of  cattle  and  sheep.  These 
'mountain  slopes  are  generally  free  from  surface  rocks,  covered  with  forest  growths 
interspersed  with  grassy  glades,  and  fertile  to  their  summits.  In  bodies  of  thou- 
sands of  acres,  these  pastoral  areas  await  the  advent  of  the  dairyman,  the  wool- 
grower,  and  the  herdsman,  at  prices  not  exceeding  those  of  the  public  lands  of 
the  distant  west ;  and  even  on  the  eastern  aspect  of  the  Blue  Ridge,  in  prox- 
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imtty  to  niilToada  and  near  to  great  markets,  whole  conntioB  together  have  littte 
oiore  than  ten  per  cent,  of  their  territory  in  a  state  of  nominal  impvovement. 

There  are  gioonds  for  assuming,  also,  that  this  must  ultimately  become  the 
great  wine-produeing  section  of  the  oonntiy ;  for  observation  and  experience 
tally  attest  that  the  higher,  colder,  and  more  humid  latitudes  will  not  ripen  to 
perfection  the  wine-producing  grape.  It  being  now  a  well-settled  fact  that 
wine  can  be  made  in.  this  country  equal  to  the  best  that  can  be  imported,  we  have 
only  to  select  a  region  of  our  great  country  where  the  climate  is  perfectly  adapted 
to  grape  culture',  to  be  independent  of  the  world  for  our  wine  supplies. 

Examinatiun  of  the  foUowing  table  will  show  the  extent  of  land  not  induded 
in  terns  in  the  several  States : 


states. 


Arlr0««fU| 

CtUfbrnia 

Conneotioat 

Befinvare 

jporida 

OWT  B^tt.  ..................... 

Tipnma-  .  ,  , 

TniH^n^ , 

lova 

1l|"iMi*M 

Kentnckj.... 

IfOoiiiaoa...... 

Kaine 

Maryland ! 

HassaobnsattB 

Hiohigan 

Minneaota 

MiMliMippl 

MJM<mri. 

Kebraaka 

Kerada 

Neftr  nampebire 

New  Jancj 

V^  York 

HoTth  Carolina 

Ohio 

Oregon ■ 

PennaylTania 

lUiodoUland 

South  Carolina 

TctonoMee 

Tezaa 

VenDont 

Virginia 


1 

h 

|5 

J 
1 

II- 

& 

la 

ill 

III 

6,385,724 

10,718,821 

lZ,dS7,CK 

35,128 

346 

1. 983, 313 

7.590,393 

23,833,014 

39,004 

245 

2,468,034 

6, 262, 000 

112,219,066 

18, 716 

666 

1,830,807 

673.457 

487.096 

85,180 

99 

637,065 

367,230 

352,505 

6,658 

151 

654.213 

2,266,015 

a*),  on.  292 

6,568 

^ 

8,062.758 

18,587,rJ2 

10,461,510 

62,003 

13, 096, 374 

7, 815, 015 

14.550,411 

148,310 

146 

8.242,183 

8,146,109 

5,249,468 

131,826 

124 

3,792,793 

.      6,277,115 

25,158,893 

61.163 

165 

405,468 

1,372.932 

50.«5,130 

10,400 

171 

7,644,208 

11, 519, 053 

4,951,939 

90,814 

Si 

2,707,108 

6.591.468 

17,162.964 

17,328 

536 

2, 704, 133 

3.023.538 

13,472,329 

55,698 

103 

3»00C,267 

1,833^304 

1, 152, 209 

25,494 

190 

2, 155, 512 

1, 183, 212 

1,653,276 

35,661 

94 

3,476,296 

3,554,538 

29,097,806 

62,422 

113 

556,250 

2,155.718 

50, 747, 872 

18.181 

148 

6,065,755 

10,773,929 

14, 340, 156 

49^840 

370 

6,246,871 

13, 737, 939 

21, 839, 190 

92,792 

215 

118,789 

512,425 

48,000,375 

2,789 

286 

14, 132« 

41, 986 

71,681,623 

91 

617 

2.367,034 

1. 377. 591 

2, 194, 575 

30,501 

183 

1,944,441 

1, 039,  084 

2,341.275. 

27,646 

106 

14, 358, 403 

•    6,616,555 

9.  ia5, 042 

'^l& 

106 

6,517,284 

17,245,685 

5,037.031 

)16 

12,025,394 

7,  846, 747 

5, 104, 829 

179,889 

S* 

896, 414 

1, 164. 125 

58,914.821 

5,806 

385 

10,463,296 

6,548,844 

12,427,860 

156,357 

108 

335,128 

186, 096 

314,616 

5,406 

96 

4,572,060 

11, 623, 859 

2,610,481 

33,171 

488 

6,795,337 

13, 873, 828 

8.514,835 

82,368 

851 

2,650,781 

22,693,247 

126, 541, 412 

42,891 

991 

2,823.157 

1, 451, 257 

1,522.426 

31.556 

135 

11, 437. 821 

19,  679, 215 

8,148.244 

92,605 

384 

3^  746. 167 

4,147,420 

26;  717, 773 

68,270 

114 

168,788,769 

942,498,088 

834,548,869 

2,033,665 

190 

It  will  be  seen  that  the  southern  States  vie  with  the  distant  west  in  extent 
of  nnocoapied  lands.  They  show  an  area,  not  in  farms,  amounting  to  nearly 
300,000,000  acres,  nearly  two-thirds  as  much  more  "  unimproved  "  in  farms,  and 
leas  than  75,000,000  nominally  improved,  which  is  but  thirteen  per  cent  of  the 
whole,  and  not  half  of  this  in  actual  cultivation.  It  Is  safe  to  say  that  little  more 
than  five  per  cent,  of  the  area  of  the  south  is  annually  cultivated. 

An  imperative  and  immediate  necessity  of  rescinding  the  cotton  tax  must  be 
apparent  to  all.    The  reduction  of  more  than  one-half  of  the  value  of  this  fibxe» 
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in  conueGtion  with  labor  oontraoto,  aod  other  exponges  opon  the  basis  of  high 
prices,  is  disastrous  and  disheartening  in  the  extreme.  A  tax  of  20  percent  ad 
valorem  upon  one  of  the  raw  products  of  ogricultare,  which  has  not  paid  the 
expenses  of  coltore,  most  be  destractivo  to  all  enterprise  and  effort  in  the  pro- 
dncer,  and  yet  many  a  cotton  planter  will  fail  to  realize  a  mcfre  cheering  state  of 
£act8  at  the  close  of  the  year's  j^perations;  and  it  will  stimulate  the  efforts  of 
the  British  cottooi  supply  assooiationS|  which  have  increased  the  India  yield,  by 
the  aid  of  tho  war  and  our  own  taxation,  nearly  four^fold  in  eight  years,  and  that 
of  Brazil  at  about  the  same  rate.  Ten  years  ago  the  contribution  of  the  United 
States  to  the  European  supply  was  fully  four-fifths  of  the  total  amount ;  now 
it  is  considerably  less  than  the  receipts  from  other  sources.  During  ten  months 
of  1867,  the  imports  into  Great  Britain  were  as  follows : 

ronnds. 

Prom  Brazil 604, 284 

From  Egypt ! 591, 398 

From  India  and  China 2, 968, 557 

From  the  United  States 4, 188, 094 

From  other  quarters 292,  OOO 

Total ! 8, 544, 333 


The  following  tabic  shows  tho  rate  of  increase  in  the  production  of  competing 
countries,  stated  in  boles — those,  of  the  United  States  averaging  441  pounds,  of 
Egypt  490,  India  and  China  360,  and  Brazil  174  pounds. 


1m 

1S88 
IS63 
1864 


BtOea. 

3,066.000 

2.980.000 

1,841.000 

73,000 

132,000 

198.000 

463,000 

1,162,745 


Saiga. 
125:000 
103.000 
100,000 
134.000 
138.000 
212,000 
340,000 
407,646 


i 

4 


BdUi, 
101,000 
U0,000 
97.000 
132,000 
904,000 
237,000 
334,000 
167,451 


BaUs. 

510,000 

563.000 

986,000 

1,072.000 

1,391,000 

1,798,000 

1,407.000 

1,866,600 


Saict. 

7.000 

10.000 

11,000 

35.000 

67,000 

122,000 

211,000 

144,600 


BaU$, 

2,829,000 

3.366,000 

3,0^.000 

1. 445. 000 

1,JW*',000 

3,586.000 

3,754.000 

3,749,1043 


It  is  not  probable  that  a  monopoly  in  cotton  production  will  bo  regained,  nor 
if  it  desirable  that  it  should  be.  The  cotton  of  this  country  is  of  superior  qual- . 
ity,  and  should  be  manufactured  largely  where  it  is  grown ;  any  surplus  of  the 
raw  material  would  then  command  remunerative  prices  abroad,  and  tho  cotton 
interest  would  still  be  independent  of  foreign  combinations,  and  far  more  pros* 
porous  than  in  the  time  when  planters  made  more  purchases  annually  than  the 
proceeds  of  their  cotton  would  cover.  The  factories  would  make  a  demand  for 
the  labor  of  women  and  children,  and  furnish  markets  which  would  stimulate  a 
widened  range  of  agricultural  production,  making  requisite  and  inevitable  a 
largely  increased  population,  and  ultimately  resulting  in  larger  crops  of  cotton 
than  in  the  boasted  days  of  our  cotton  supremacy. 
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The  solution  of  the  labor  question  in  the  cotton  States  is  anxionsly  awaited 
by  the  people.  The  leoent  radical  ehaage  of  the  system  of  labor  has  necessarily 
been  attended  with  inegolaritiesy  eq>eciaUy  in  the  working  of  large  plantations, 
and  has  led  to  dls^pointmeats  and  discouragements;  and  the  operations  of  the 
f atare  will  undoubtedly  be  conducted  on  a  smaller  scale  by  a  larger  number  of 
proprietors.  No  body  of  laborers  of  whatever  race  or  degree  of  intelligence,  if 
free  to  contract  for  their  own  service,  can  be  held  in  one  locality,  or  one  branch 
of  industry,  or  prevented  from  attempts,  however  weak  or  unsuccessful,  to 
assume  the  part  of  proprietor.  The  negroes  of  the  South  have  exhibited  such 
restlessness,  and  evinced  a  similar  ambition,  to  the  annoyance  of  the  contractors 
for  their  labor ;  yet  in  many  cases  their  employers  have  accorded  to  them  a 
character  for  stability  and  industry  that  was  scarcely  to  be  expected.  Time 
alone  will  settle  these  disturbed  conditions;  and  patience  and  experience  in 
adjustments  to  new  circumstances  on  the  part  of  employers  and  employes  will 
aid  materially  in  the  settlement. 

The  introduction  of  Asiatics  to  meet  the  requirements  of  cotton  production  is 
to  be  deprecated,  not  only  because  such  labor  is  unakilled  and  far  inferior  to 
negro  labor,  but  it  will  add  to  the  complications  produced  by  the  jealousies  and 
prejudices  of  races  widely  differing  in  character,  taste,  and  traditional  customs. 
The  assumed  disadvantage  in  the  presence  of  one  inferior  race  cannot  be  neu- 
tralized by  the  introduction  of  another. 

As  a  result  of  the  doubt  relative  to  the  action  of  the  negro,  the  white  man  has 
undertaken  the  solution  of  the  labor  question,  and  is  successfully  produdng  cot- 
ton, both  by  co-operative  and  individual  enterprises,  lyoving  to  the  world  that 
the  Caucasian  can  labor  without  detriment  to  health  under  a  southern  sun,  and 
laying  the  foundation  for  universal  industry  and  general  thrift. 

There  is  unexampled  activity  throughout  this  section  in  search  of  new 
branches  of  pn^duction,  and  the  fostering  care  of  the  government  in  aiding  the 
acquisition  of  new  fruits,  grasses,  and  fibres,  and  in  furnishing  information  cal- 
culated to  facilitate  experiments,  correct  injurious  misapprehensions,  and  render 
these  activities  successful,  will  be  rewarded  by  the  return  of  prosperity  to  a  great 
section,  and  in  a  development  that  will  enrich  the  country  and  astonish  the  world. 

STOCK  nCPOIlTATION. 

The  cattle  plague,  or  rinderpest,  having  almost,  if  not  entirely,  disappeared  in 
Europe,  it  will  become  necessary  to  repeal  or  modify  the  law  prohibiting  the 
importation  of  cattle,  no  cases  having  appeared  in  England  for  some  weeks,  and 
notice  having  been  given  that  no  more  reports  will  be  made.  Stock-growers  of 
this  country  desire,  after  so  long  prohibition  of  importation,  to  avail  themselves 
of  an  opportunity  for  judicious  selection  of  favorite  strains  of  blood,  and  to 
secure  the  result  of  recent  improvements. 

• 
dkpabt:udent  opbbations. 

The  limited  appropriations  heretofore  made  to  this  Department  have  merely 
enabled  it  to  inaugurate  a  plan  of  operations  designed  to  further  the  interests  of 
intelligent  husbandry,  and  protect  it  in  its  economic  and  political  relations  with 
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other  indostries.  OonstAatly  aodnmiilati&g  evidence  of  the  intereet  awakened 
among  farmers  in  these  eSbrte  in  behalf  of  agricoltiire  attests  the  vitality  and 
Qti^y  of  this  branch  of  the  govenunent  service.  Spedal  information,  involving 
scient^,  teohnical^  and  practical  knowledge,  is  songht  with  great  avidity  by 
individuals  and  aesodations,  and  by  directors  and  promoters  of  emigration  and 
ofScial  boards  of  agricnltnre  in  foreign  oountries  ^  and  the  monthly  and  annual 
reports  are  yearly  received  with  increasing  appreciation. 

The  system  of  crop  estimates,  initiated  as  an  experiment,  and  famishing  only 
approximate  resnlts  in  the  absence  of  a  complete  census  of  production,  have 
proved  sufficiently  reliable  to  excite  the  ire  of  speculators,  whose  purposes  are 
frequently  foiled  by  their  publication.  In  the  case  of  cotton,  the  only  product 
of  which  an  annual  enumeration  is  attainable,  the  estimate  of  last  year,  of 
1,835,000  bales,  was  stzikingly  verified. 

Great  benefits  would  result  from  a  census  by  the  general  government,  taken 
in  periods  of  five  years,  instead  of  ten,  as  heretofore;  and  it  is  to  be  regretted  that 
there  is  not  in  each  State  a  provision  for  an  annual  census  of  the  principal  &nn 
products,  and  that  in  many  of  those  States  which  have  taken  some  action  in 
that  direction,  there  should  be  so  much  neglect  and  failure  in  the  enumeration 
required  on  the  part  of  local  officers,  many  of  whom  appeUr  to  regard  the  duty 
as  a  labor  to  be  performed  or  neglected  at  pleasure.  The  schedules  to  be  filled 
should  be  as  nearly  as  possible  the  same  in  each  State ;  the  duty  of  the  officer 
should  be  made  imperative,  and  public  opinion  should  be  brought  to  enforce  the 
requiroment.  The  efficiency  of  these  officers  differs  much  in  difierent  States, 
but  the  returns  of  the  States  most  reliably  and  completely  reported  fall  fax  short 
of  the  figures  of  the  United  States  census  of  the  same  period.  If  those  statistics 
could  be  made  equally  and  reasonably  complete  and  accurate  in  the  several 
States,  and  the  returns  should  be  promptly  communicated  to  this  Department, 
the  results  might  be  of  exceeding  interest  and  value. 

Believing  that  a  more  direct  and  intimate  communication  between  this  Depart- 
ment and  the  people,  through  the  medium  of  competent  representatives,  would 
be  conducive  of  good  results,  securing  co-operation  in  offidal  labors,  comparing 
results  of  agricultural  processes  under  differont  circumstances,  noting  the  progress 
of  improvement  at  exhibitions  or  special  meetings,  and  communicating  in  lectures 
or  convei*sations  the  results  of  official  investigations,  I  have  taken  occasion,  to 
some  extent,  thus  to  employ  the  services  of  heads  of  divisions,  in  observations 
having  reference  to  the' greater  efficiency  of  their  several  branches  of  the  Depart- 
ment, and  for  which  they  were  especially  qualified  by  specific  and  technical 
tcaining.  I  am  satisfied  that  good  has  resulted  both  to  the  Department  and  to 
agriculturo  by  this  representation. 

I  take  the  liberty  to  suggest  that  the  compensation  fixed  by  law  for  the  ser- 
vices of  the  head  of  this  Department  is  entirely  inadequate,  and  would  recom- 
mend a  liberal  increase  of  the  salary  of  the  Commissioner  of  Agriculture.  Be- 
lieving that  the  time  has  arrived  for  providing  suitable  and  appropriate  residences 
for  the  heads  of  the  difierent  Departments  of  the  government  upon  portions  of 
tbo  public  reservations,  I  would  recommend  that  a  suitable  house  be  erected  for 
the  accommodation  of  the  Commissioner  of  Agriculture,  in  the  vicinity  of  the 
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Department  bniMings.  The  flocial  poeitioii  of  ehief  officers  of  a  great  nation, 
if  properly  maintained,  requires  outlays  greatly  disproportionate  to  the  compen- 
sation now  allowed  by  law,  and  with  the  short  periods  of  offi<nal  service  and 
jfreqnent  changes  incident  to  onr  system  of  government,  no  one  can  enjoy  the 
comforts  of  a  home  without  great  pecnniaiy  sacrifices. 

The  distribution  among  the  people  of  new  and  valuable  seeds  and  plants, 
appears  to  be  one  of  the  principal  objects  of  Congress  in  the  annual  appropria- 
tions to  the  Department.  TMs  has  become  a  most  delicate  and  difficult  duty, 
for  what  is  new  in  one  country  may  not  be  valuable  or  useful  in  another ;  the 
most  valuable  of  seeds  or  plants  may  be,  in  some  sections  of  our  own  country,  the 
most  common  varieties,  yet  unknown  in  other  sections;  and  those  which  would  be 
of  the  utmost  value  in  one  latitude  might  be  worthless  in  another.  Experience 
has  fully  shown  that  a  change  of  seeds  and  plants  from  one  section  to  another 
has  greatly  improved  the  yield  and  quality.  These  results  can  only  be  attained 
by  repeated  and  constant  tests  of  the '  adaptation  of  the  several  varieties  to  soil 
and  climate.  To  introduce  or  to  distribute  seed  upon  any  other  principle  would 
be  useless.  The  charges  occasionally  heard  of  the  distribution  of  worthless  and 
copimon  seed,  a-re  caused  in  many,  if  not  in  all  cases,  by  inexperience  er  neglect, 
or  want  of  skill  in  their  culture ;  for  the  singular,  anomaly  is  often  presented  by 
unfavorable  reports  from  some,  and  the  most  favorable  and  flattering  accounts 
from  others,  of  the  results  of  the  same  seeds  in  the  same  locality.  That  seed  may 
not  occasionally  be  mislabelled  in  the  millions  of  papers  put  up  and  annually 
distributed,  would  be  to  claim  a  marvellous  exemption  from  mistakes.  New 
varieties  are  obtained  whenever  satisfactory  evidence  has  been  adduced  that  they 
have  been  properly  tested ;  and  the  people  are  now  enjoying  the  benefits  of 
many  new  and  valuable  products  which  have  been  introduced  into  the  country 
through  the  agency  of  this  Department.  The  cit)ps  of  sorghum  alone  would 
more  than  compensate  for  all  the  money  expended  by  the  Department  for  seeds. 

The  total  distribution  of  se^ds  for  the  year  amounted  to  1,426,637  papers. 
Of  this  number  352,000  were  distributed  through  senators  and  members  of  the 
d9th  and  40th  Congresses ;  88,482  through  agricultural  and  horticultural  organi- 
zatiens ;  164,953  to  corps  of  statistical  correspondents,  in  acknowledgment  of 
valuable  gratuitous  services ;  299»975  to  individuals  upon  letters  of  members  of 
Congress*  or  upon  personal  application,  or  in  answer  to  letters  from  individuals; 
and  521,227  to  the  southern  States,  under  the  special  appropriation  for  that 
pm:po6e. 

PROPAGATHTG  GAfiDEIT. 

The  distribution  of  plants  from  the  experimental  and  propagating  gardens 
from  January  1  to  May  6, 1867,  amounted  to  42,123,  principally  through  senators 
and  members  of  Congress,  reaching  every  State  and  Territory  in  the  country. 
The  articles  have  consisted  mainly  of  the  smaller  varieties  of  fmiits,  of  which 
the  grape  has  been  in  large  proportion.  The  introduction  of  the  best  varieties 
of  this  valuable  finiit,  their  adaptation  to  varioos  climates  and  for  special  pur- 
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poflesi  has  been  prominently  kept  in  view.  The  main  poqioee  of  the  gaiden, 
that  of  testing  the  rospeottve  merits  of  new  Tarieties»  ia  still  kept  strictly  in  view, 
and  all  new  Tarieties  are  procoied  as  early  as  piaefeioable;  and  the  Imowledge 
gained  concerning  them  embodied  in  the  dq>artmeint  reports. 

The  Department  bnilding  having  been  located  upon  the  reservation  now  used 
as  an  experimental  &nn;  an  arrangement  of  the  groonds  in  a  manner  more  in 
keeping  with  th^  snironndings  and  new  improvements  becomes  not  only  proper 
bat  neoessaiy.  As  a  farm,  it  has  long  been  evident  that  the  area  is  altoge&er 
too  limited  for  tho  requirements  of  the  nation;  seeds  become  intermixed,  and 
the  products  consequently  are  unreliable.  Even  with  regard  to  testing  tho  merits 
of  various  products,  the  limited  space  that  can  be  afforded  to  each  is  such  as  to 
render  an  accurate  estimate  impossible.  I  would  therefore  suggest  that  the 
reservation  be  devoted  to  the  purpose  of  forming  an  Arboretum  Americanum^  or 
grand  national  arboretum,  where  the  unequalled  arboreal  wealth  of  this  coun- 
try may  be  collected  and  planted  in  accordance  with  a  strict  botanical  system, 
and  at  the  same  time  exhibit  the  highest  degroc  of  landscape  effect.  This  has 
long  been  a  desideratum  with  scientific  men  here,  as  well  as  in  foreign  countries^ 
and  its  importance  has  very  frequently  been  impressed  upon  the  department. 
A  specimen  of  every  tree  and  shrub  capable  of  existing  in  the  climate  would 
here  find  its  appropriate  place,  forming  a  scientific  school  of  instruction  to  the 
botanical  student,  and  a  valuable  resort  to  the  artist,  and  to  all  lovers  of  the 
beautiful  in  nature.  Plans  for  this  important  improvement  are  now  in  course  of 
preparation  by  Mr.  Saunders,the  horticulturist  of  this  Department.  This  dispo- 
sition of  the  grounds  will  be  hailed  with  satisfi^tion,  and  will  be  a  work  of  time 
more  than  expense,  calling  for  no  alteration  of  present  surface  more  than  may 
be  necessaiy  in  providing  suffident  roads  and  walks  for  the  inspection  of  the 
plants. 

THE  XXPBBDCXVTAL  VASM. 

At  the  experimental  femn,  tests  of  seeds  of  cereals  and  garden  vegetables,  both 
foreign  and  domestic^  have  been  sucoessfuUy  continued,  though  the  area  cultivated 
is  quite  too  limited  for  the  best  results.  Of  the  57^  varieties  included  in  the  experi- 
ments, 43  were  of  winter  wheat,  66  of  spring  wheal,  5  of  winter  lye,  16  of  spring 
rye,  21  of  barley,  20  of  oats,  10  of  com,  29  of  grass  seeds,  3  of  sorghum,  9  of  sugar 
beets,  35  of  peas,  36  of  potatoes,  and  27  of  melons.  Many  of  these  varieties, 
as  was  expected,  proved  undesirable  or  unsuitable,  while  others  succeeded  well, 
warranting  good  results  in  their  introduction  and  cultivation.  A  statement  of 
results  in  detail  will  be  found  in  the  report  of  the  superintendent  of  the  form. 

The  spring  wheat  was  a  failure,  almost  necessarily,  in  this  climate;  it  is  pro- 
posed that  tests  of  this  grain  be  made  by  individuals  in  the  north  and  northwest 
the  coming  season. 

The  winter  wheat  was  prostrated  by  heavy  storms  late  in  spring,  and  therefore 
attained  scarcely  three-fourths  of  the  highest  yield  of  the  previous  year,  yet  a 
Tasmanian  variety  produced  at  the  rate  of  37  bushels  per  acre,  weighing  69 
pounds.  The  Tappahannock  yielded  at  the  rate  of  28  bushels,  weighing  65 
pounds. 
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Tho  Kew  Bnmswiok  oato  attained  the  best  resalts-^-SB  bushels,  of  39  ponnds. 

The  greaitest  yield  of  rye  was  at  the  late  of  42  bashels,  of  58  pounds. 

Of  the  36  yariedea  of  potatoes,  indadmg  the  most  noted  and  popalar  of  this 
country  and  Europe,  the  leaolta  of  kat  year  are  substantially  repeated.  Those 
standing  highest  were  the  Goodrich,  Orono,  and  Samaritan.  This  season  tho 
Samaritan  drops  to  sixth  on  the  list  in  point  of  productiveness,  and  the  first  three 
are  the  Groodrich,  Orono,  and  Colebrook  seedling,  yielding  at  the  rate  of  about 
300  baahels  per  acre. 

THB  CHSMICAL  LABOBATOBY. 

In  the  chemical  laboratory  of  the  Department  analyses  and  tests  have  been 
constantly  made  to  ascertain  the  value  and  utility  of  various  products,  fertilizers, 
minerals,  and  fibres,  the  benefits  of  which  the  country  is  reaping.  Correspond- 
ence has  been  held  and  information  and  advice  given  on  making  sugar  from 
sorghum.  Attention  has  been  given  to  a  solution  of  the  question  as  to  tho  extent 
of  territory  of  the  United  States  in  which  the  sugar  beet  may  be  grown  for  the 
manufacture  of  sugar,  and  in  what  respects  the  climatic  peculiarities  of  the  coun- 
tiy  between  35^  and  45^  north  latitude  compare  with  the  beet-growing  districts 
of  northern  Europe.  An  extended  series  of  examination  has  been  made  upon 
beets  grown  on  the  experimental  farm  of  the  department,  the  results  of  which 
have  not  been  tabulated  and  compared.  The  work  will  soon  be  completed,  and 
the  results  will  appear  in  the  report  of  the  chemist.  These  analyses  have  been 
made  at  different  stages  of  growth,  with  reference  to  the  effect  of  fertilizers  and 
to  ascertaining  the  time  at  which  the  largest  amount  and  best  quality  of  sugar 
may  be  obt^ned.  In  view  of  the  great  success  of  the  beet-sugar  manufacture 
in  France  and  Germany  and  the  supply  of  a  large  portion  of  Europe  with  an 
unexceptionable  article  of  sugar,  there  is  every  reason  to  anticipate  an  early  con- 
quest of  all  the  difficulties  which  confront  the  experiment  in  this  country.  Already, 
at  Chatsworth,  Livingston  county,  Illinois,  the  business  has  been  introduced  on 
an  extended  scale,  with  every  prospect  of  ultimate  success. 

STATISTICS. 

The  work  of  the  division  of  statistics  has  been  various  and  laborious,  A  mass 
of  ascertained  facts,  of  foreign  and  domestic  agriculture,  with  approximate  esti- 
mates of  current  productions  of  the  staples  of  the  farm,  will  be  found  in  the 
report  of  the  statistician,  condensed  and  systematized,  with  careful  analyses  and 
explanatory  illustrations  and  comments. 

For  several  years  the  estimates  of  prpduction  included  only  the  northern  States, 
nntil  people  had  become  fiuniliarized  with  aggregates  representing  the  production 
of  only  a  portion  of  the  oeuntry.  The  incorporation  of  the  southern  States  in  a 
grand  summary  of  agricultural  results  was  doubly  difficult  in  view  of  the  cessa- 
tion of  all  regular  agricultural  order  during  the  war  and  its  shattered  and  uncer- 
tain status  on  the  return  of  peace.  The  wond^ul  agricultural  progress  of  the 
distant  Pacific  States  has  complicated  the  difficulties  of  accurate  compilation  of 
the  statistics  of  production.  Yet  with  the  aid  of  a  large  corps  of  zealous  and 
intelligent  reporters  in  all  sections  of  the  eountry,  valuable  results  have  been 
achieved  in  this  branch  of  the  Department 
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In  comparison  witb  18C0  the  table  of  nnmbers  and  prices  of  &rm  stock  exhibit 
a  decrease  of  six  per  cent,  in  horset,  with  a  slight  increase  over  the  exhibit  of 
the  previous  year.  The  heaviest  loss  ia  shown  in  the  south;  the  most  rapid 
recuperation  in  the  west.  Prices  of  horses  have  retrograded  less  than  values  af 
other  stock  during  the  year. 

Cows  appear  to  be  increasing  more  rapidly  than  other  homed  cattle,  as  a  result, 
in  part,  of  the  success  of  the  associated  dairy  system. 

Sheep,  it  is  claimed,  have  nearly  doubled  in  numbers  since  1860,  increasing 
from  23,000,000  to  more  than  40,000,000,  and  their  wool  from  60,000,000  to 
115,000,000  of  pounds. 

There  has  been  an  increase  in  swine  since  1860,  principally  in  the  west 

The  form  crops  of  the  present  season,  with  some  exceptions,  have  been  more 
abundant  than  those  of  last  year.  The  wheat  crop,  for  three  years  compara- 
tively small,  has  been  generally  good,  with  a  large  acreage  and  a  moderate  yield. 
Including  the  southern  and  Pacific  States,  the  returns,  when  fully  complete,  will 
probably  show  a  total  aggregate  of  more  than  200,000,000  bushela. 

While  com  promised  a  large  yield,  with  an  increased  acreage,  there  were 
serious  local  losses,  principally  in  the  Ohio  valley,  which  will  tend  to  redoce  the 
estimates. 

Cotton  is  yieldbg  better  than  last  year,  and  will  probably  produce  an  aggre- 
gate of  more  than  2,500,000  bales.* 

For  estimates  of  the  principal  products  reference  is  made  to  the  statistioal 
report. 

THE  DBPABTKXNT  BUTLBINO. 

The  new  building  for  the  accommodation  of  the  Department  was  not  contracted 
for  until  after  the  adjournment  of  the  session  of  the  Congress  in  July  last,  in 
consequence  of  the  protracted  illness  and  subsequent  death  of  the  Commissioner. 
The  contract  was  awarded  to  the  lowest  bidder,  Francis  Gibbons,  jr.,  esq.,  of 
Baltimore,  with  whom  an  agreement  providing  for  the  furnishing  of  materials 
and  erection  of  a  building,  upon  the  plans  submitted  to  Congress,  and  upon  which 
the  appropriation  therefor  was  made,  was  duly  executed  on  the  2d  day  of  August, 
1807,  copies  of  which,  with  ample  security  for  the  peiformance  of  the  same,  are 
on  file  in  the  Comptroller's  office.  Treasury  Department.  The  erection  of  the 
building  was  promptly  commenced  and  is  now  ready  for  the  roof,  and  proceeding 
with  entire  satisfaction  toward  completion.  The  promptness  and  energy  with 
which  the  contractor  has  thus  far  progressed  with  the  work  warrant  the  confident 
belief  that  it  will  be  completed  under  the  terms  of  the  contract  and  within  the 
appropriation  by  the  l::t  day  of  March  next,  or  very  soon  thereafter. 

Further  .appropriationa  will  be  necessary  for  heating,  furnishing,  fixtures,  and 
grading  of  grounds  and  walks  around  the  building,  the  cost  of  which  b^  been 
submitted  in  the  estimates  for  the  expenses  of  the  department  for  the  neirt  fiscal 
year,  and  will  be  duly  presented  to  Congress  for  consideration. 

There  has  been  paid  on  account  of  the  building,  upon  estimates  of  work  done 
and  materials  furnished,  $48,720  89.  The  remainder  of  the  appropriation  is 
applicable  to  the  payment  of  further  estimates,  and  the  10  per  cent,  reservation, 
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under  the  contract;  upon  the  completion  of  the  work;  and  I  have  no  reason  to 
donbt  that  it  will  be  snfSicient  for  those  purposes. 

FINANCES. 

The  declining  health  of  the  late  Commissioner  greatly  interfered  with  the  prompt 
rendering  of  his  qnarterly  accounts  dnring  the  last  year  of  his  administration, 
none  having  been  rendered  for  that  period  until  after  I  had  assumed  control  of 
the  Department,  since  which  time  they  have  been  duly  submitted  to  the  proper 
accounting  officer  of  the  government.  In  the  settlement,  all  moneys  drawn  by 
him  from  the  Treasury  appear  to  be  accounted  for;  but  during  the  several  years 
of  continual  appropriations  for  nearly  the  same  objects,  drafts  were  made  upon 
certain  items  of  appropriations,  and  paid  out  upon  others  in  amounts  beyond  the 
appropriations  to  these  objects,  and  in  order  to  a  proper  adjustment  of  his  accounts 
upon  the  books  of  the  Treasury  Department,  a  deficiency  appropriation  to  the 
amount  of  $8,606  42  should  be  made.  ' 

There  are  also,  in  addition  to  the  above,  various  unpaid  bills  for  seeds  and  other 
materials,  contracted  for  and  used  by  the  Department  during  his  administrationi 
amounting  to  $35,392  33,  to  meet  which  the  appropriation  for  that  year  was 
inadequate,  and  for  which  a  further  deficiency  appropriation  should  be  made.  A 
schedule  of  such  debts  has  been  submitted  to  the  honorable  Secretary  of  the 
Treasury  for  the  purpose  of  being  presented  to  Congress  in  the  usual  manner. 

The  appropriation  for  the  purchase  of  the  Olover  museum  was  promptly  applied 
to  that  object,  and  Mr.  Glover  has  duly  transferred  his  collection  to  tbe  govern- 
ment. This  collection  continues  to  be  the  centre  of  attraction  to  all  visitors,  and 
its  usefulness  as  an  economic  museum  can  scarcely  be  overestimated.  Additions 
of  interesting  objects  continue  to  be  made,  all  sections  of  the  country  contribu- 
ting specimens  of  agricultural  products,  minerals,  and  manufactures,  or  whatever 
may  be  considered  useful  and  illustrative  of  the  growth  and  enterprise  of  the 
country. 

In  reference  to  the  present  financial  condition  of  the  Department,  there  has 
been  expended  out  of  the  appropriation  for  the  current  fiscal  year  $65,118,  leav- 
ing a  balance  of  $113,902  to  meet  the  demand  for  the  remainder  of  the  year, 
which  is  considered  sufficient  for  the  purpose. 

Respectfully  submitted, 

JOHN  W.  STOKES,, 

Acting  Commissioner  qf  AgricuUure, 

To  His  Excellency  Anpbbw  Johnson,  JPresident 
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Washixgton,  D.  Cm  May  5,  1868. 

Sib:  Altliougli  my  connection  with  the  department  of  agriculture  did  not 
commence  until  near  the  close  of  1867,  when  the  operations  chronicled  in  -the 
accompanying  reports  of  the  several  divisions  were  nearly  accomplished,  it 
appears  proper  in  presenting  this  annual  volume,*  to  refer  briefly  to  certain  visible 
indications  of  progress  in  agriculture,  and  to  record  my  views  of  the  great  prin- 
ciples underlying  such  advancement,  and  the  practixjal  means  of  the  greatest 
efficiency  in  seeming  it.  Among  these  indications  are  the  facts  of  production 
for  the  past  year,  comparing  favorably  with  those  of  the  preceding  years,  and 
giving  evidence  of  the  blessing  of  Heaven  upon  the  industry  of  the  fanner,  and 
the  continuance  of  the  ancient  promise  that  ''while  the  eai-th  remaineth,  seed 
time  and  harvest  shall  not  cease." 

The  base  of  agricultural  operations,  within  the  last  few  j-ears,  has  been  mate- 
rially enlarged  by  the  increased  area  of  laud  brought  under  cultivation ;  and 
much  breadth  of  tillage  has  been  rendered  possible  by  the  practical  applica- 
uon  of  mechanical  science  in  farm  machuiery,  wliile  in  limited  but  increasmg 
degree  the  soil  in  cultivation  has  been  made  more  productive  through  the  scien- 
tific use  of  the  various  agencies  employed  in  fertilization.  By  such  means  in 
the  hands  of  intelligent,  thoughtful,  and  eai*nest  men — a  class  yearly  becoming 
more  numerous  and  influential  in  the  practical  agriculture  of  this  country — the 
strength  and  efficiency  of  this  foundation  interest  are  certainly  and  surely  finding 
development,  and  its  importance  as  a  competilive  branch  of  human  industry  is 
becoming  better  xmderstood  and  more  fully  appreciated. 

The  census  returns  of  1860  show  that  there  were  pngaged  in  agricultural  pur- 
suits a  greater  number  of  persons  than  in  those  of  manufactures  and  com- 
merce combined ;  and  that  the  value  of  farmiug  lands  had  more  than  doubled 
v/ithifi  the  preceding  ten  years.  It  has  become  the  wonder  of  the  world,  that, 
during  the  period  of  a  destructive  civil  war,  the  demands  of  consumption  and 
waste  should  be  fully  met,  and  in  many  respects  a  steady  advancement  con- 
tinued, even  amid  circumstances  of  discouragement,  and  wdth  a  manifest  defi- 
ciency of  labor.  That  this  improvement  is  progressive  is  shown  by  careful 
estimates  of  the  production  of  1867,  which  present  an  aggregate  increase  of  10 


*  It  is  my  intention  hereafter  to  secure  greater  promptness  in  the  puhlication  of  the  report — 
a  retorm  beyond  my  power  to  initiate  in  the  issue  of  this  volume,  for  which  no  preparation 
was  made  npon  my  accession  to  the  office;  owing^  to  the  death  of  Xhc  former  CotunnHfionor. 
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per  cent,  over  the  valuation  of  the  yield  of  1866^  and  by  the  suggestive  fact  that 
the  cotton  production  of  the  United  States  has  again  resumed  its  operation  at 
the  head  of  the  cotton-growing  countiies  of  the  globe. 

A  comparison  of  the  total  productions  of  the  more  important  staples,  as  returned 
by  the  census  of  1850  and  of  1860/with  the  estimates  of  1867  for  the  same  pro- 
ductS;  indicates  a  fair  progression,  under  the  adverse  circumstances  connected 
with  a  civil  war  which  devastated  one  section  and  withdrew  a  heavy  percentage 
of  agricultural  labor  £:om  the  other.  In  the  following  table,  which  makes  this 
exhibit,  the  items  of  com  and  potatoes  of  1867  are  unusually  small,  those  crops 
having  suffered  greater  injury  than  for  several  years  previous : 


1850. 


1860. 


1867. 


Com • bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do-.. 

Buckwheat do... 

Potatoea.^ do,.. 

Tobacco pounds. 

Hay tons. 

Cotton bales. 

Wool pounds- 


592,071,104 

100,485,944 

14,188,813 

146,584,190 

5,167,015 

8,956,912 

65,797,896 

199,752,655 

13,838,642 

2,445,793 

52,516,959 


838,792,740 
173,104,924 

21,101,380 
172,643,185 

15,825,898 

17,571,818 
111,148,867 
434,209,461 

19,083,896 
5, 38/ ,  052 

00,264,913 


768,320,000 

217, 870, 400 
23,490,000 

275,093,000 
25,727,000 
21,359,000 
67,783,000 

323,721,000 

26,277,000 

2,300,000 

112,000,000 


THOEOUGH  DRAININa  AOT>  DEEP  CULTURE  THE  BASIS  OF  IMPROVEMBiNT  rST 

AGKICULTUEB. 

The  fact  is  patent  to  the  most  superficial  observation  that  the  total  sum  of  the 
va£t  production  of  our  agriculture  is  the  yield  of  an  average  depth  of  cultivation 
of  the  soil  not  exceeding  six  inches — comparatively  a  mere  film  of  the  earth's 
surface.  All  the  inorganic  matter  needed  by  plants,  and  all  other  elements  of 
their  nutrition  and  full  development  that  come  from  the  earth,  must  be  supplied 
within  this  limit,  while  all  the  soil  below  this  depth  is  unemployed  and  inert. 
The  roots  of  the  grains  and  grasses  do  not  ordinarily- extend  much  below  the 
depth  cultivated  j  and  the  average  of  this  in  our  country  is  insufficient  either  for 
protection  against  drought,  for  adequate  returns  for  the  labor  of  cultivation,  or 
for  fuU  supplies  of  fann  products  for  national  consumption.  We  may  not  bo 
able  to  calculate  the  precise  amount  of  increase  in  production  due  to  an  addi- 
tional inch  in  depth  of  cultivation,  but  experiments  have  shown  that  in  many 
soils  it  bears,  relatively,  a  near  proportion  to  the  increase  in  depth  of  culture; 
so  that,  where  the  soil  is  now  worked  to  six  inches,  an  inch  greater  depth  of 
cultivation  would  give  nearly  one-sixth  more  production.  The  agricultural  pro- 
duce of  1867,  of  those  articles  which  would  be  influenced  by  depth  of  culture, 
has  a  total  value  of  at  least  $1,500,000,000.  Now,  an  increase  of  even  one- 
tenth  of  this  amount  by  an  additional  inch  of  culture  would  add  $150^000,000 
to  the  value  of  the  annual  agricultural  productions  of  the  country. 

An  erroneous  impression  exists  relative  to  the  depth  to  which  the  roots  of  the 
cereals  and  clovers,  as  well  as  many  other  plants,  will  descend  in  an  aerated  and 
healthy  soil.    In  ravines  that  have  b^n  filled  with  sox&ee  soil,  or  wherever  the 
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mould  is  of  suitable  texture  and  condition,  carrots  and  parsnips  are  often  found 
of  a  length  of  three  feet  or  more;  clover  roots  from  tlirco  to  four  feet;  and 
instances  have  been  given  of  still  greater  length  of  the  roots  of  wheat  and  oats. 
With  the  prevalent  mode  of  culture,  in  very  compact  soils,  wheat  roots  are  so 
near  the  surface  as  to  be  thrown  out  by  the  mechanical  displacement  of  freezing 
and  thawing,  and,  if  not  utterly  destroyed,  they  straggle  fruitlessly  to  pierce  the 
onbroken  subsoil,  packed,  perhaps,  by  the  tread  of  cattle  for  a  century,  and 
finally  yield  to  the  blasting  power  of  an  early  dronght,  blighted,  shrivelled,  light, 
worthless  for  seed,  and  of  little  value  for  bread.  The  drill,  planting  the  seed 
firmly  in  the  earth  instead  of  scattering  it  on  the  surface,  already  saves  half  the 
winter-killing  in  the  fields  where  it  is  used ;  and  deep  culture,  with  proper  drain 
age,  would  procure  exemption  firom  most  of  the  remaining  liabilities,  and,  ordi- 
narily, from  all  danger  of  loss  from  drought.  The  advantage  of  additional  depth 
of  pulverization,  therefore,  would  often  be  far  greater  than  the  propoilionate 
increase  of  depth,  and  the  profit  of  the  improvement  would  bo  increased  in  cor- 
responding ratio.  In  this  country  the  average  yield  per  acre  of  one  of  the  prin- 
cipal staples,  wheat,  under  our  system  of  shallow  cultivation,  has  been  gradually 
lessened,  until  at  the  present  time  it  does  not  exceed  12  bushels  per  acre,  while 
England,  with  her  deep  tillage  and  rotation  system,  has  raised  her  average  to 
28  bushels.  Estimating  our  wheat  area  at  18,000,000  of  acres,  and  allowing  an 
increase  of  16  bushels  per  acre  under  a  system  of  thorough  and  judicious  culti- 
vation, the  increased  production  would  amount  to  288,000,000  bushels;  and 
wheat  is  but  one  of  the  staples  to  be  benefited  by  such  improvement. 

Deep  cultivation  is  a  prime  necessity  of  root-culture,  which  forms  the  basis 
of  English  agriculture,  and  enables  the  English  fanner  to  pay  annual  rents 
equivalent  to  the  fee-simple  value  of  our  fEurms.  The  gi'owing  of  these  ''green 
crops^'  re^ts  in  a  more  thorough  admixture  of  the  food-producing  elements  of  the 
soil  and  its  prompt  permeation  by  water  and  the  gases,  which  are  so  necessary 
to  plant-growth.  France,  following  in  our  footsteps,  or  we  in  hers,  in  at  leaat 
one  particular — ^the  want  of  a  proper  rotation  system — ^has  reduced  the  average 
yield  of  wheat  to  16  bushels.  The  single  fact  that,  while  England  has  two 
acres  in  ''green  crops''  for  every  acre  in  wheat,  France  has  three  acres  in  wheat 
for  every  acre  in  green  crops,  and  that  with  us  roots  are  scarcely  raised  as  a  farm 
crop,  explains  the  cause  of  the  great  discrepancy  in  the  yield  of  that  valuable 
cereal  in  these  countries. 

In  this  connection  I  desire  to  urge  upon  the  attentive  consideration  of  Ameri- 
can fanners  a  subject  of  vital  importanoe  to  the  whole  countiy — ^the  cultivation 
of  the  sugar-beet  and  the  manufacture  of  its  sugar.  I  shall  refer  to  this  subject 
in  another  division  of  this  report. 

A  feasible  plan  for  effecting  this  reform  in  agrionltuial  practice,  by  which  12 
inches  might  be  thoroughly  pulverized  instead  of  six,  may  appear  difficult  to 
realize,  but  it  is  £eu:  less  so  than  many  results  of  invention  successfully  accom- 
plished, and  it  is  believed  that  the  ingenuity  of  our  countrymen  will  be  fully 
equal  to  the  undertaking  whenever  its  importance  is  felt  and  proper  encourage- 
ment extended.  The  firee  and  beneficent  institutions  under  which  we  live  are 
favorable  to  the  develop(pent  of  inventive  genius,  as  shown  in  the  history  of 
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patents  j  and  in  no  department  of  invention  is  there  greater  progi-ess  at  the  pres- 
ent time  than  in  that  of  agrionltore,  no  less  than  1,750  agriciiltnTal  patents 
having  been  issned  in  1867,  while  but  43  were  granted  in  1847. 

•The  inventions  of  the  past  are  but  an  earnest  of  the  speedy  accomplishment 
of  the  great  want  of  the  present.  The  invention  of  the  cotton-gin  by  Whitney 
gave  an  impulse  to  the  production  of  a  valuable  staple  that  brought  wealth  to 
many  and  comfort  to  millions  of  human  beings.  The  discovery  of  Prof.  Henry, 
Jackson  and  of  Morse,  resulting  in  the  wonder-working  tclegrapb,  instantane- 
ously spanning  continents,  annihilating  space  and  time,  has  lengthened  life^ 
measuring  it  by  what  it  can  accomplish.  The  persistent  and  unwearied  researches 
of  Goodyear,  in  bringing  the  manufacture  of  india-rubber  to  its  present  state  of 
perfection  and  adapting  it  to  the  supply  of  the  wants  of  so  large  a  number  of  tho. 
human  family,  may  be  largely  attributed  to  this  physical  and  intellectual  free- 
.  dom  with  which  our  country  is  blessed.  In  the  line  of  agricultural  invention,  by 
which  haK  of  the  farmer's  labor  is  superseded,  tho  reapers  and  mowers  of  Hus- 
sey  and  McConnick,  strengthened  by  improvements  resulting  from  the  ingennity 
of  a  multitude  of  others — ^the  horse-rake,  hay-fork,  and  a  countless  variety  of 
appliances  for  saving  labor — ^all  attest  the  capacity  of  American  invention,  and 
point  to  the  ultimate  certainty  of  a  better  and  cheaper  means  of  disintegrating 
and  pulverizing  the  soil  and  of  cultivating  tho  growing  crops.  In  the  benefits 
of  this  activity  of  agricultural  invention  the  plough  haa  not  fully  participated. 
In  breaking  and  working  the  soil  in  preparation  for  a  crop>  improvement  has 
been  relatively  slow.  Essentially  the  same  plough^  tho  same  power,  and  the  same 
depth  of  cultivation  have  been  continued  through  tho  period  of  these  important 
inventions.  It  cannot  be  supposed  that  the  means  of  economically  doubling  the 
depth  of  present  culture  are  more  difficult  of  discoveiy  than  the  labors  of  inven 
tors  already  accomplished.  A  stimulus  to  efforts  in  this  duection  has  been 
needed.  The  importance  of  the  subject  has  not  been  appreciated.  The  want 
has  not  been  felt.  Let  tho  idea  be  fully  realized  that  three  thousand  millions 
of  dollars  lie  buried  within  six  inches  of  the  present  depth  of  cultivation  of  the 
soil  of  this  countiy,  and  some  Whitney,  Goodyear,  Hussey,  or  McConnick  will 
devise  a  plan  of  rendering  it  available. 

STEAM-PLOUGHING. 

As  great  a  change  in  the  mode  of  cultivation  may  bo  realized  through  the 
agency  of  steam  as  has  been  effected  in  travel,  or  in  carrying  the  products  of 
culture  to  market.  It  is  stated  that  there  are  already  3,000  steam-ploughs  at 
work  in  England,  some  of  them  with  stationary  engines  capable  of  driving  from 
three  to  six  ploughs  each,  and  doing  better  and  deeper  work  than  formerly,  with 
a  reduction  of  one-third  of  the  horses  and  one-half  of  the  laborers.  In  plough- 
ing, tho  desideratum  sought  is  perfect  cultivation,  which  involves  such  prepara- 
tion of  the  soil  as  will  secure  the  rapid  growth,  complete  development,  and  full 
maturity  of  the  various  crops  at  the  least  cost  in  proportion  to  the  results  attained. 
The  failure  in  thorough  pulverization  most  frequently  results  from  want  of  ade- 
quate power  in  hard  or  heavy  soils.  Insufficient  power  with  light  ploughs  breaks 
imi)eri'ectly  a  shallow  depth,  while  the  mighty  power  of  steam,  harnessed  to  pon- 
derous and  strong  implements  suited  to  the  various  purposes  of  breaking,  pulvcr- 


Digitized  by 


Google 


PLATE  n 


0 
0 
cj 

a 

Q 

k! 

d 

H 

Q 


Digitized  by 


Google 


Digitized  by 


Google 


REPORT   OP  THE   COMMISSIONER   OF   AGRICULTURE.  6 

izing,  or  intermixing  Boils,  accomplishes  all  the  results  of  a  saperior  cultivation 
in  less  time  and  at  less  expense  than  by  any  other  method.  Sufficient  import- 
ance is  .not  always  attached  to  thorough  disintegration  and  mechanical  admix- 
ture of  the  various  ingredients  of  soils.  However  rich  these  may  be  in  plant- 
food,  vegetation  will  starve  if  it  is  not  found  in  soluble  fonu;  or  not  in  contact 
with  the  delicate  root-fibres,  which  act  as  mouths  of  the  plant  3  and  its  solubility 
will  depend  upon  the  action  of  the  atmosphere,  heat,  and  consequent  chemical 
changes,  facilitated  by  loosening  and  mixing  the  earth,  which  supplies,  in  good- 
part,  the  elements  of  growth.  In  this  steam-culture  is  allied  to  spade-husbandry, 
producing  essentially  the  same  results,  aerating  to  a  great  depth,  giving  unob> 
structed  course  to  the  most  delicate  root-growth,  aiding  necessaiy  decomposition, 
promoting  reeomposition,  and  increasing  soluble  plant-food,  jbhus  protecting 
against  the  influence  of  drought  and  enlarging  wonderfully  the  capacity  of  the 
SOU  for  production.  It  is  declared  by  an  agricultural  writer  that  a  team  of  four 
horses,  ploughing  a  furrow  10  inches  wide,  will  leave  200,000  foot-prints  on  an 
acre.  This  packing  of  the  subsoil  by  the  weight  of  horses  or  cattle  year  after 
year  is  a  source  of  mischief  that  few  have  properly  estimated^  but  which  may  be 
obviated  by  the  use  of  steam  in  cultivation. 

The  Viceroy  of  Egypt  is  said  to  have  in  operation  200  sets  of  Bteam-ploughing 
machinery  of  the  largest  class,  by  means  of  which  the  recent  remarkable  increase 
in  Egyptian  cotton  production  has  been  attained  and  the  quality  of  the  fibre 
improved.  There  are  at  this  time  two  sets  of  English  steam-ploughing  machinery 
in  the  United  States,  one  in  Louisiana,  which  is  daily  in  successful  use,  and  the 
other  in  Illinois,  of  which  I  have  no  definite  report.  By  the  plough  now  working 
in  Louisiana  eight  acres  of  ground  per  day  are  broken  up,  being  ploughed  14  inches 
deep  through  a  soil  of  unsurpassed  toughness ;  after  which  the  steam  cultivator 
IS  used,  which  occupies  a  place  between  a  large  harrow  and  a  subsoiler,  pierdng 
the  ground  to  a  depth  of  16  to  18  inches,  and  operating  as  a  great  pulverizer. 
This  ploughing  is  accomplished  at  a  cost  of  $2  2S  per  acre ;  the  cultivator  pre- 
paring 12  acres  per  day,  at  a  cost  of  about  $1  50  per  acre.  In  England  it  is 
held,  upon  competent  authority,  that,  including  interest  on  the  investment, 
depreciation,  and  repairs,  the  average  yearly  cost  of  maintaining  a  set  of  pteam- 
cultivatirig  machinery,  breaking  and  cultivating  2,000  acres  10  or  12  inches 
deep,  is  not  more  than  «£300,  or  three  shillings  (75  c«nts)  per  acre. 

In  the  report  of  the  commissioners  appointed  by  the  Boyal  Agricultural  Soci- 
ety of  England  the  following  conclusions  are  given : 

The  commisflion  selected  140  farms,  embracing  66,000  acres,  probably  not  one-third  of  the 
steam-tUUd  area  of  the  kingdom. 

In  the  use  of  the  steam  plough  in  agriculture,  its  saccessliil  results  depend  much  upon  the 
energy,  vigilance,  and  skill  of  the  person  who  employs  It.  Here,  as  elsewhere,  success  is 
obtained  only  when  business  habits  are  combined  with  scientific  principles. 

In  comparing  horse-labor  with  steam,  in  the  case  of  deep  workingt  there  is  no  doubt  about 
the  advantages  of  the  latter.  The  Marquis  of  Tweedsdale*B  great  plough,  worked  with  12 
horses,  got  over  about  half  an  acre  a  day.  The  seven-horse-power  engine  did  three  acres  a 
day  to  the  same  depth. 

Not  only  has  tho  yield  in  steam-worked  land  been  found  to  be  increased  four  bushels  per 
Acre,  but  its  market  value  has  increased  2d,  p»r  bushel.    The  stiq>la  is  deeper  and  better 
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mixed  with  subgoil,  and  prodnces  a  straw  etont  and  standing  erect.  The  root  crops  are  also 
better.  Work  is  done  not  onlj  with  greater  despatch,  bat  with  greater  certainty.  It  waa 
once  difBcalt  to  say  when  four  teams  would  finish  a  20-acre  field,  but  with  steam  the  time  of 
finishing  can  be  predicted  to  withiii  an  hour.  Upon  medium  and  heavy  soils  the  benefits 
obtained  by  steam-ploughing  are  undeniable.  A  culture  deeper  than  it  is  possible  for  horses 
to  effect,  works  a  highly  bei^eficial  influence  in  the  texture  of  the  soil,  imparts  additional 
efficiency  to  drainage,  augments  the  value  of  the  manure  applied,  and  brings  into  activity 
certain  latent  properties  of  the  soil  which  must  increase  its  fertility.  In  nearly  all  the  cases 
repQrted,  it  will  be  seen  that  the  expenses  of  cultivation  have  been  very  much  reduced,  and 
that  a  large  amount  of  produce  is  said  to  have  been  realized.  Another  perceptible  result,  to 
which  attention  was  frequently  drown,  was  the  quickened  pace.  Not  only  are  the  operations 
themselves  better  done,  less  expensively  dond,  but  all  kindred  and  collateral  movements 
have  imparted  to  them  a  speed  and  "  whir  "  characteristic  of  steam.  Men  acquire  the  habit 
of  doing  the  day's  work  within  the  day,  and  not  of  leaving  it  for  the  morrow. 

Upon  the  great*  question  between  a  stationary  or  a  headland-moving  engine,  or  between 
one  engine  and  two,  while  advantage  is  derived  from  employing  cheap,  light  tackle  for  a 
few  fundamental  operations,  greater  benefit  is  derived  from  a  more  powerful  apparatus  that 
can  drive  all  the  heavy  tillage-work  on  the  farm.  Until  the  useless  and  encumbering  fences 
are  removed,  the  double-engine  system  is  the  best  for  farms  of  determinate  enclosures. 
While  on  diy  land  the  benefits  of  steam  culture  are  great  enough  to  warrant  the  purchase  of 
a  single-engine  apparatus  on  a  comparatively  small  farm ,  small  occupants  must  in  general 
depend  upon  "partnership"  or  the  "hiring  system."  Partnership  has  been  found  to  work 
well  in  several  cases,  and  the  *'  hiring  system,"  under  both  individual  and  partnership' pro- 
prietors, has  also  worked  well.  No  insuperable  difficulty  exists  about  drilling  agricultural 
laborers  to  manage  the  steam  machinery.  Many  other  points  might  be  added,  such  as  the 
cost  per  acre  being  demonstrated  to  bo  of  less  consequence  than  the  saving  of  time  *,  that 
day  land  can  be  flat,  and  yet  drain  well ;  that  the  annual  cost  of  steam-tillage  on  a  farm  is 
generally  less  than  that  of  the  horses  it  has  displaced ;  and  that  an  increase  of  produce,  in 
some  instances  as  much  as  eight  bushels  per  acre,  has  resulted  from  steam  cultivation. 

The  foregoing  conclusions  from  the  report  of  the  commissioners  are  sufficient 
to  invite  greate]?  attention  to  this  interesting  subject  than  it  has  hitherto  claimed 
in  this  country.  Among  the  important  performances  of  this  powerful  machinery 
for  steam  culture  is  that  of  breaking  up  or  crushing  the  softer  rock  or  stones  in 
the  cultivated  lands  to  the  depth  of  12  or  15  inches  and  incorporating  them 
with  the  soil.  It  is  a  great  injury  to  a  close,  stiff  soil  to  remove  all  the  stones 
from  it.  Besides  the  loss  to  the  soil  from  the  gradual  disintegration  of  the 
stones  or  rocks  through  the  action  of  frost  or  other  agencies,  their  mechanical 
influence  upon  the  soil — especially  when  reduced  to  small  size  and  mixed  with 
it  to  the  depth  of  12  to  15  inches — ^in  keeping  it  open,  facilitating  drainage,  and 
increasing  its  power  of  absorbing  air,  moisture,  and  the  gasses  which  afford 
nutrition  for  vegetation,  is,  to  a  high  degree,  favorable.  Many  years  ago  an 
able  article  was  published  in  an  English  periodical,  stating  that  a  turnpike  road, 
paved  with  stones  gathered  from  contiguous  grounds,  was  made  through  a  fertile 
district  of  that  country,  and  in  a  few  years  the  lands  from  which  the  stones  had 
been  removed  oa  each  side  of  the  road  became  greatly  deteriorated,  while  those 
lands  subject  to  the  same  system  of  tillage,  at  a  greater  distance  from  the  road, 
and  on  which  the  stones  were  permitted  to  remain,  maintained  their  fertility. 
No  stones  should  be  removed  from  the  soil,  especially  a  tight  one,  except  such 
as  are  decidedly  in  the  way  of  cultivation  and  cannot  be  conveniently  broken 
up  and  their  parts  incorporated  with  the  soil.     In  preparing  land  for  mowing, 
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all  small  sized  stones  should  be  snnk  into  the  soil,  rather  than  picked  up'. 
Snch  preparation  of  the  entire  cultivated  soil  must  be  a  work  of  time,  but  the 
point  now  aimed  at  is  to  direct  intelligent  attention  to  the  subject  as  one  of  no 
small  importance  to  the  agricultural  interest. 

SILK. 

It  should  be  the  aim  of  a  wise,  industrial  economy  to  encourage  the  gradual 
extension  of  the  various  interests  of  agriculture  until  everything  consumed  in 
the  country,  to  the  growth  of  which  our  various  soils  and  climate  are  adapted, 
shall  be  produced  on  our  own  lands.  The  large  accession  to  the  number  of  ftee 
laborers  in  our  country,  and  the  rapidly-increasing  intelligence  and  skill  of  oui 
laboring  population,  together  with  the  unprecedented  immigration  of  the  embodi- 
ment of  hardy  industry  from  other  lands,  are  highly  calculated,  if  properly 
regarded  and  directed,  to  give  an  accumulated  efficiency  to  agricultural  pursuits, 
and  to  render  the  present  an  auspicious  period  not  only  for  the  introduction  of 
machinety  into  departments  of  business  into  which  it  could  not  formerly  be 
extended,  but  also  for  employing  unskilled  labor  in  an  increased  variety  of  the 
pnrsuits  of  husbandry. 

The  primary  wants  of  man  are  simply  food  and  clothing,  and  on  the  first 
clearing  and  settlement  of  a  country  the  pioneer  is  satisfied  with  coarse  materials 
for  both  these  purposes.  His  main  object  is  simply  the  support  of  himself  and 
family.  Boots,  fruits,  cereals,  milk,  meat,  and  wool  are  the  sum  of  his  wants. 
The  cow  and  sheep  deservedly  occupy  a  high  place  in  his  estimation.  Wise 
economy  and  industry  lead  to  competency,  intelligence,  and  refinement,  and 
those  soon  demand  the  supply  of  new  wants.  Among  those  of  the  products  of 
agriculture  ore  silk,  sugar,  and  wine,  to  the  profitable  production  of  which  por- 
tions of  our  extended  country,  with  its  great  variety  ef  climate,  are  remarkably 
well  adapted. 

Attention  has  been  called  to  the  possibilities  of  American  silk  production  by 
Elliot  C.  Cowdin,  one  of  the  commissioners  of  the  Paris  Exposition,  by  the 
efibrts  of  Mr.  Prevost  and  others  in  California,  and  by  various  enterprises  else- 
where. 

The  culture  of  the  mulberry  tree  in  Virginia  was  encouraged  by  James  I,  and 
the  coronation  robe  of  Charles  II  was  spun  from  Virginia  silk.  Silk  husbandry 
was  introduced  at  an  early  day  into  Louisiana,  and  a  state  robe  was  made  from 
Georgia  silk,  in  1735,  for  Queen  Caroline.  In  1749  the  export  of  cocoons  was 
1,000  pounds,  and  in  1766  it  had  reached  20,000  pounds.  Afterwards  a  decline 
resulted  from  the  withdrawal  of  the  government  botmty. 

Pennsylvania  and  New  Jersey  about  this  time  became  interested  in  the  busi- 
ness, and  Dr.  Franklin,  in  1770,  sent  seeds,  mulberry  cuttings,  and  silk-worms^ 
eggs  for  distribution.  A  silk  manufactory  was  established  in  Philadelphia  in 
1771,  which  received  cocoons  for  several  years.  A  court  dress  of  silk,  from 
cocoons  of  Lancaster  county,  was  acknowledged  with  a  present  of  lands.  New 
Jersey  planted  mulberry  groves  extensively,  and  New  York  made  similar  experi- 
ments. Coimecticut  and  Massachusetts  led  this  interest  in  the  eastern  States. 
The  revolutionary  war  put  an  end  to  all  the.se  enterprises. 
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*  In  tlio  revival  of  industry  at  the  commencement  of  this  century,  renewed 
efforts  to  establish  the  silk  business  are  observed.  In  1819  five  tons  of  raw 
material  were  produced*in  Mansfield,  Connecticut.  In  1842  the  New  York 
State  prison,  at  Auburn,  produced  $13,000  worth  of  sewing  silk.  In  1840  the 
total  domestic  product  of  silk  was  60,000  pounds,  valued  at  $250,000  j  in  1844, 
400,000  pounds,  worth  $1,500,000;  and  in  1850  only  14,673  pounds.  In  1860 
Connecticut,  New  Jersey,  Massachusetts,  Pennsylvania,  and  New  York  produced 
$5,000,000  worth  of  sewing  silk,  some  silk  stuffs,  ladies'  trimmings,  and  other 
goods.  Philadelphia  and  New  York  manufacture  about  $2,300,000  of  these 
articles  annually.  The  business,  in  all  its  branches,  has  greatly  increased  since 
1860.  Some  of  the  most  important  manufactories  are  located  in  Paterson,  New 
Jersey,  and  Hartford,  Manchester,  and  Mansfield,  Connecticut.  The  most 
encouraging  field  for  this  enterprise  in  this  country  appears  to  be  presented  in 
California;  the  cocoons  from  that  State  were  among  the  finest  on  exhibition 
at  the  French  Exposition.  Great  interest  has  already  been  taken  in  the  silk 
cnterprise,^and  a  rapid  extension  of  the  business  is  in  progress.  Experiments  in 
the  culture  of  the  tree  and  the  feeding  of  the  worms  have  been  so  favorable  as 
to  warrant  the  belief  in  results  far  in  advance  of  anything  in  the  history  of  silk 
production.  In  the  dry,  pure,  and  equable  climate  of  this  State  the  leaf  of  the 
mulberry  secures  the  most  abundant  nourishment  and  the  most  perfect  texture 
and  fibre.  During  the  season  for  feeding  the  worms,  from  June  to  October,  there 
are  no  rains  to  wet  the  food,  no  sudden  changes  in  the  atmosphere  to  check  the 
gi'owth  of  the  worms,  and  no  thunder-storms  to  benumb  or  kill  them ;  while  in 
all  other  countries  the  loss  from  these  ^  causes  is  scarcely  ever  less  than  25  per 
cent.,  and  firequently  more  than  33 ;  in  California  it  may  be  said  to  be  inappre- 
ciable. 

These  facts  warrant  the  belief  that  the  present  condition  of  silk  cultivation  in 
this  country  is  well  deserving  the  attention  of  the  political  economist  and  the 
legislator. 

SUOAB. 

The  production  of  sugar  from  the  sugar-cane  has  long  been  an  important 
branch  of  agriculture  in  some  of  the  southern  States,  but  the  manufacture  of  the 
same  article  from  the  sugar  beet,  although  holding  a  high  inherent  competitive 
position,  has  not  been  developed,  as  a  business,  to  the  same  degree. 

The  present  depressed  condition  of  the  cane-sugar  interest  at  the  south  seems 
to  render  impetative  some  action  on  the  part  of  the  government  for  its  resuscita- 
tion;  and  the  importance  of  encouraging  its  production  from  all  other  available 
SQurces  commends  itself  most  particularly  to  the  agriculturists  of  the  country. 
Our  present  annual  consumption  amounts  to  $60,000,000,  of  which  we  produce 
only  a  moiety.  The  domestic  production  in  1859,  as  returned  by  the  census,  was, 
of  cane  sugar,  230,982,000  pounds;  of  maple,  40,120,205  pounds.  The  cane- 
sugar  interest,  though  advancing  slowly  from  its  depressed  condition  during  the 
war,  yielded  in  1867  not  exceeding  40,000,000  pounds.  Of  beet  sugar  there  was 
produced,  during  the  last  season,  by  the  establishment  at  Chatsworth,  Illinois, 
1,000,000  })uunds.  Other  companies  have  been  formed  in  Illinois,  in  Califoxniay 
and  in  Wisconsin. 
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When  we  consider  the  enormons  outlays  upon  a  cane-sugar  plantation,  for  the 
neoessaiy  buildings  and  machinery  for  its*  manufacture,  reaching,  in  some  cases, 
$100,000,  and  that  this  is  only  required  to  be  in  operation  two  months  of  the 
twelve,  it  becomes  an  important  inquiry  how  the  manufacture  of  sugar  £rom  the 
two  substances  may  be  combined  to  advantage.  Chemical  analysis  of  sugar 
beet,  at  different  periods  of  its  growth,  by  Professor  Antisell,  the  chemist  of  the 
department,  shows  that  it  is  most  productive  of  saccharine  matter,  in  this  latitude, 
in  the  iponths  of  July  and  August,  or  during  the  prevalence  of  alternate  showers 
and  warm  sunshine.  In  Louisiana  the  beet  seed  may  be  sown  in  January ;  the 
beet  would  attain  its  greatest  perfection  in  April  and  May^  a  time  most  propitious 
for  that  climate.  The  machinery,  with  slight  additions  for  rasping  and  preparing 
the  root,  may  then  be  put  into  operation  and  continued  upon  the  beet  until  the 
cane  is  ready  for  use,  and  agidn,  when  the  cane  is  exhausted,  placed  upon  the 
dried  beet  for  the  remainder  of  the  year. 

As  an  indication  of  the  importance  of  the  manufacture  of  beet-root  sugar  and 
the  present  status  of  the  business  in  this  country,  I  may  be  pardoned  for  repro- 
dacing  a  portion  of  my  letter  in  response  to  a  call  from  the  Hon.  Mr.  GuUom, 
member  of  Congress,  of  Illinois,  upon  this  subject : 

As  inyestigations  of  the  subject  are  now  in  piogress  in  this  office,  inclndiag  original  anal- 
yses of  the  beet  at  different  periods  of  its  growth,  a  complete  histoxy  of  the  enterprise  in 
this  country,  and  a  synopsis  of  European  experience  and  its  results,  I  will  at  this  time  only 
give  a  brief  view  of  the  importance  and  extent  of  the  beet-sngar  business  in  its  present 
status. 

Without  government  encouragement  at  the  outset  it  might  not  now  be  numbered  among 
the  industries  which  bless  the  world.  When  the  first  Bonaparte  fostered  the  art  of  extracting 
sugar  from  this  garden  vegetable  as  a  practical  matter,  the  possibility  of  obtaining  a  good 
'  article  bad  long  previously  been  demonstrated  by  chemists ;  it  only  remained  to  be  shown 
that  the  manufacture  could  be  conducted  with  profit  on  a  large  scale.  His  object  was  to 
exclude  from  his  empire  the  sugar  of  British  colonies,  the  price  of  which  was  then  four  or 
five  francs  per  pound.  A  prize  of  1,000,000  francs  was  offered  by  the  French  govemment  for 
the  most  successful  method  of  obtaining  a  supply  of  indigenous  sugar.  It  was  soon  evident 
that  such  a  supply  must  be  furnished  from  the  beet  root. 

In  Poland  also,  in  1812,  govemment  loans  and  exemption  from  conscription,  in  aid  of  the 
enterprise,  were  freely  offered.  In  fact,  the  principal  governments  of  continental  Europe  vied 
with  each  other  in  perfecting  and  extending  the  new  business. 

A  manufactory  of  beet  sugar  was  in  successful  operation  in  Silesia  as  early  as  1805,  and 
in  France  repeated  experiments  were  undertaken  a  few  years  later.  Up  to  1818  no  very 
marked  or  rapid  progress  was  made,  though  the  business  was  constantly  extended. 

In  1839  the  manufacture,  already  established  upon  a  solid  footing,  embraced  the  operations 
of  268  &ctories  in  France,  Germany,  Sweden,  and  Bussia.  In  1848  France  alone  had  294, 
PruMia  346,  and  Russia  425.  The  present  number  of  factories  in  France  (according  to  De 
Neoniann)  is  449 ;  many  of  them  are  far  more  extensive  than  those  of  former  days,  and  14 
of  the  number  have  been  established  during  the  past  year.  At  the  1st  of  January,  1868, 
3,173  refineries  of  beet-root  sugar  were  reported  as  in  operation  in  Europe. 

The  total  product  in  1828  is  stated  to  have  been  7,000  tons ;  in  1851, 180,000  tons ;  and  in 
1867  the  enormons  quantity  of  603,000  tons,  or  1,485,120,000  pounds,  worth  $100,000,000, 
or  ahoat  seven  cents  per  pound. 

Sixteen  yeais  ago  France  was  able  to  manufacture  half  of  her  total  consxunption  of  sugar, 
or  €0,000  tons ;  and  Belgium,  consuming  14,000  tons,  imported  in  1851  but  4,000  tons.  Ger- 
many, at  the  same  date,  produced  43,000  tons,  Austria  15,000,  and  Bussia  35,000  tons,  the 
IfiAtnr  country  Also  importing  at  that  time  50,000  tons  of  sugar  in  addition  to  the  home  pro- 
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duct.  Tbo  total  xuADufacture  of  Europe,  as  stated  above,  has  been  almost  quadrupled  ^noe 
that  date,  and  cane  sugar,  in  several  of  those  states,  is  now  scarcely  known. 

The  amount  manufactured  in  Franco  during  the  threo  months  ending  November  30,  1867, 
was  120,553  tons— 18,613  more  than  was  made  in  the  same  period  of  the  previous  year. 

During  the  past  year  16,000  tons  of  raw  beet  sugar  have  been  imported  into  London, 
yielding  customs  revenue  to  the  amount  of  £159,883,  or  more  than  three-quarters  of  a  mil- 
lion of  dollars.  An  English  sugar  refiner,  who  uses  300  tons  of  raw  beet  sugar  per  week, 
now  offers  18  shillings  (|4  50)  per  ton  for  6,000  tons  of  English  sugar  beet. 

The  product  of  beets  per  acre  is.from  14  to  15  tons  in  France  and  Belgium.  Enormous 
crops  have  occasionally  been  reported.  The  English  Gardener's  Chronicle  contains  the 
statement  of  M.  de  Gasparin,  of  S7  tons  seven  hundred- weight  grown  upon  39  perches  16 
square  yards,  or  nearly  110  tons  per  acre.  He  sowed  the  seed  under  glass,  transplanted 
plants  in  April,  hoed  repeatedly,  and  irrigated  every  two  weeks. 

A  ton  of  beets  yields  about  100  pounds  of  raw  sugar.  At  first  the  proportion  of  sugat 
obtained  was  but  three  per  cent. ;  it  was  increased  to  six  and  even  to  seven  and  a  half  per 
cent. 

The  beet  cake  for  feeding  purposes,  the  molasses,  alcohol,  and  other  products  obtained, 
greatly  increase  the  aggregate  which  makes  the  total  value  of  this  branch  of  industry.  Beet- 
sugar  districts  become  so  enriched  that  far  greater  amounts  of  the  cereals  and  other  prodnoti 
of  agriculture  are  obtained  than  before  beet  factories  were  known. 

The  growing  of  the  beet  requires  rotation,  as  well  as  thorough  culture  and  careful  weeding. 
It  would  therefore  be  a  boon  of  untold  value  to  our  wheat-producing  districts  of  the  West, 
which  are  decreasing  year  by  year  in  returns  for  labor  expended,  ftom  these  causes  and  the 
additional  neglect  of  stock -growing. 

A  promising  beginning  in  beet-sugar  making  has  been  commenced  in  Chatsworth,  Illinois, 
and  fine  samples  of  Its  sugar  may  bo  seen  in  the  museum  of  this  department.  A  bistoxy  of 
this  enterprise  will  hereafter  be  given.  -  It  has,  of  course,  met  with  difficulties,  surrounded 
by  new  circumstances,  with  high  rates  of  labor  and  interest  on  money — which  wiU  all,  I 
have  no  doubt,  be  eventually  overcome.  Many  individuals  and  companies  stand  ready  to 
engage  in  the  business  when  its  success  upon  our  soil  is  fully  demonstrated.  Then  in  the 
West,  as  in  Europe,  fiourishing  towns  and  villages  will  spring  up  upon  prairies  that  are  now 
without  population  or  improvements,  and  an  impetus  will  be  given  to  all  other  business  by 
the  successful  manufacture  of  a  raw  product  taken  from  adjacent  fields,  involving  the  sup- 
ply of  an  imperative  want  of  every  class  of  our  people. 

Another  featare  of  tho  business  is  worthy  of  attention.  The  prodaotion  of 
the  sugar  beet  by  fanners,  for  sale  in  a  dried  state  to  manufacturers  of  sugar, 
may  be  made  to  yield  an  immense  revenue  to  rural  industry.  The  beets  are  cat 
in  small  pieces,  after  washing,  and  dried  by  artificial  heat,  by  which  process  from 
80  to  84  per  cent,  of  their  weight  is  expelled,  leaving  a  residue  containing  65 
per  cent,  or  more  of  sugar,  which  is  esixacted  by  infiousion,  often  after  months  of 
delay  and  transportation  to  distant  factories.  A  specimen  of  this  dried  beet  can 
be  seen  in  this  department,  made  by  Thomas  Gennert,  of  Chatsworth,  Illinois, 
who  claims  about  80  per  cent,  of  sugar  in  it.  As  an  illustration  of  the  extent 
of  such  a  business,  a  record  may  be  cited  of  an  establishment  for  obtaining  sugar 
by  infusion  of  dried  beet,  at  Waghausel,  near  Oarlsruhe,  in  the  duchy  of  Baden, 
in  which  3,000  people  were  employed,  a  capital  of  80,000,000  francs  (or 
$16,000,000)  used,  and  12  acres  of  land  covered  with  bidldings. 

The  large  and  increasing  quantities  of  sugar  and  molasses  required  for  con- 
sumption in  this  country,  and  the  amount  of  money  paid  for  foreign  labor  in  its 
production,  can  be  appreciated  by  a  glance  at  the  following  statement  of  imports 
for  five  years,  which  is  in  addition  to  a  small  domestic  product  of  cane,  maple, 
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azid  other  sugars,  and  large  <qaantities  of  sorghum  eiraps ;  a  small  amount,  also, 
hy  indirect  trade,  is  not  included,  on  account  of  incompleteneBs  in  the  official 
statements  of  imports :  ' 


Year. 


1852. 
1863 
I6G4, 
1865 
1666 


Sn^ar. 


Pounds. 


557,137,529 
518,594,861 
632,230,247 
608,855,989 
977,885,449 


Dollars. 


20,357,090 
19,082,017 
29,660,076 
25,248,299 
39,595,677 


Simp  and  molasses. 


Gallons. 


25,157,280 
31,206,986 
33,571,2:10 
43,309,003 
47,768,348 


Dollars. 


3,427,813 
4,7:^,378 
7,266,064 
7,471,467 
7,227,351 


Here  is  a  total  of  $133,943,159,  gold  value,  paid  for  foreign  sugar  in  five 
years,  and  $30,115,073  for  the  molasses,  an  average  of  about  $33,000,000  per 
year,  and  more  than  $50,000,000  in  currency,  the  most- of  which,  if  not  all, 
should  be  retained  at  home.  In  view  of  .the  great  success  of  the  business  in 
Europe,  the  American  people  owe  to  the  world's  estimate  of  American  enterprise 
a  determined  and  persistent  effort  for  its  establishment  here.  I  see  no  reason  to 
despair  of  its  complete  accomplishment,  and  shall  therefore  deem  it  a  duty  to 
encourage  and  forward  this  result  so  far  as  official  means  and  opportunities  may 
permit^  and  I  would  respectfully  call  the  attention  of  Oongress  to  the  importance 
of  practical  investigations  among  the  factories  of  Europe,  tending  to  exhibit 
especially  the  comparative  economy  of  process  of  manufacture,  and  to  show  how 
the  peculiar  difficulties  attending  the  experiment  here  may  be  overcome. 

The  report  of  Professor  Antisell,  chemist  of  this  department,  will  command 
special  attention  for  its  analytical  research.  It  brings  out  several  important 
facts  relative  to  the  sugar  beet.  It  should  be  borne  in  mind  that  the  beets 
npon  which  he  experimented  give  no  adequate  test  as  to  the  percentage  of  sugar 
in  the  beet  raised  in  this  country,  as  they  were  grown  on  land  highly  manured 
and  otherwise  in  unsuitable  condition  for  a  fair  experiment;  but  this  percentage, 
as  exhibited'  at  different  periods  of  its  growth,  and  under  different  influences,  is 
interesting  and  deserves  special  attention.. 

NEW  FIBEES. 

There  are  other  subjects  which  begin  to  attract  the  attention  of  the  enlightened 
agriculturist,  and  which  inay  sooner  or  later  take  their  position  among  the  pro- 
ductive interests  of  the  country.  Prominent  among  them  may  be  named  the 
Angora  goat  and  the  Ramie  plant,  the  former  producing  a  fleece  of  unsurpassed 
fineness,  from  which  for  centuries  Asiatic  nations  have  mantifactured  valuable 
fabrics,  commanding  fabulous  prices,  in  some  cases  neaiiy  their  weight  in  gold, 
the  latter  a  fibre,  coming  in  between  the  silk  and  linen,  partaking  to  some  extent 
of  the  characteristic  of  both.  Of  this  fibre  the  Chinese  have  made  from  time 
immemorial  their  nnique  and  cool  summer  dresses,  equalling  in  many  instances 
the  finest  linen  productions.    Both  have  been  thoroughly  acclimated  in  this  coun- 
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try,  tho  goat  finding  a  genial  climate  in  middle  and  western  Virginia  and  East 
Tennessee,  and  tho  Ramie  plant  its  proper  conditions  for  snccessful  growth  all 
over  the  south.  These  fibres  await  the  capital  and  tho  skilled  workman  to 
develop  their  manufacture.  It  is  hoped  they  may  become  valuable  adjuncts  to 
our  fibre-producing  resources.  The  department  has  taken  great  pains  to  elicit 
information  upon  these  important  interests  which  will  be  found  among  the  other 
valuable  matter  comprised  in  tho  volume  now  presented  to  the  public. 

OKAPE  CULTURE  AXD  WIKB. 

Several  very  valuable  essays  upon  these  subjects  will  be  found  in  this  volume, 
including  tho  Report  of  the  American  Commissioner  at  the  Paris  Exposition, 
which  has  been  reproduced  from  our  monthly  report  of  March ;  also  an  article 
upon  the  wine  manufacture  in  this  country  by  HAsman,  of  Missouri.  The  con- 
sideration which  these  topics  have  heretofore  received  in  reports  of  this  Depart- 
ment renders  it  unnecessary  to  say  more  than  to  urge  the  vigilant  attention  of  the 
whole  nation  to  the  advancement  of  these  leading  productive  interests  of  agri- 
culture. 

SOUTHERN  AGRICULTURE. 

It  is  gratifying  to  note,  amid  the  discouragements  attending  the  loss  of  prop- 
erty, the  destruction  of  the  prevalent  labor-system  and  political  disturbances  of 
the  day,  a  marked  change  in  the  aspects  of  southern  agriculture  arising  from 
more  correct  views  of  the  dignity  of  labor,  an  acknowledgment  of  the  sources 
of  true  independence,  a  disposition  to  practice  a  mere  thorough  culture,  decided 
progress  in  the  use  of  fertilizers,  a  tendency  to  a  greater  production  of  bread- 
8tu&  and  meats  for  home  consumption,  and  a  general  diversification  of  rural 
industry.  These  evidences  are  neither  isolated  nor  few;  they  begin  to  pervade 
all  classes — ^the  once  opulent  proprietor,  the  poorer  white  papulation,  and  the 
ignorant  freedman.  There  are  yet  discouragements  to  encounter,  prejudices  to 
dissipate,  and  ignorance  of  the  poorer  -classes  to  enlighten,  before  a  regenerated 
agriculture  shall  bless  the  land  and  enrich  the  people.  This  region  is  rich  in 
fertilizing  material^  obtainable  at  a  trifling  cogt,  and  especially  adapted  to  the 
wants  of  the  soil;  its. resources  in  marls  are  inexhaustible.  These  deposits  are 
found  in  the  tide-water  section,  from  Delaware  to  Florida,  lying  near  the  surface, 
sometimes  forming  tho  subsoil,  and  susceptible  of  easy  admixture  with  the  sur- 
face earth.  The  extended  system  of  bays  and  estuaries,  for  which  tho  Atlantic 
coast  is  remarkable,  affords  cheap  water  carriage  by  which  this  fertilizer  may  be 
brought  at  a  nominal  cost  to  millions  of  acre?  of  valuable  fanning  lands. 
Analysis  of  these  marls,  by  the  chemist  of  this  department,  has  confirmed  the 
estimate  of  their  value  which  farmers  have  repeatedly  attested  in  their  practical 
experience.  A  recent  discovery  of  a  deposit  of  mineral  phosphate  of  immense 
extent  in  South  Carolina  promises  important  aid  in  the  regeneration  of  southern 
agriculture.  Other  local  sources  of  fertilization  exist,  as  fish,  seaweed,  mnck, 
pine  straw,  cotton  seed,  refuse,  &c.,  which  will  contribute  largely  to  the  same 
beneficent  result. 

The  cotton  interest,  of  late  so  much  depressed,  is  again  attaining  large  piopoiv 
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tioiifl.  Gieat  Britaiii,  the  largest  consumer  of  ootton  in  the  world,  imported  in 
1860  3^600,000  bales,  of  which  2,580,000  were  obtaloed  in  the  United  States^ 
more  than  threo-fonrths  of  the  number  of  bales  and  more  than  fonr-fifths  of  the 
total  weight.  In  1862,  by  reason  of  the  civil  war,  the  receipts  from  the  United 
States  were  but  72,000  bales,  or  one-twentieth  of  the  total  number  imported, 
while  Egypt  had  made  an  increase  of  nearly  one-fourth,  Bengal  of  one-third, 
and  India  of  almost  one  hundred  per  cent,  in  two  years.  Since  1862  India  has 
nearly  doubled  her  shipments  of  that  date ;  Egypt  made  nearly  a  three-fold 
increase  from  1862  to  1865,  and  then  commenced  a  rapid  retrograde;  and  Brazil 
has  shown  a  continued  increase  and  an  aggregate  four  times  as  large  as  the  fig- 
ures for  1860.  The  increase  from  minimum  of  the  United  States  receipts  in 
1862  was  regular  and  rapid  during  the  years  of  the  war,  and,  since  1865,  has 
been  wonderfully  accelerated,  until,  in  1867,  this  country  takes  its  foimer  place 
at  the  head  of  the  list  in  the  cotton  supplies  of  Great  Britain,  furnishing 
528.162,096  pounds,  while  the  British  East  Indies  yield  498,317,008  pounds. 
Although  the  shipments  from  this  country  do  not  equal  those  immediately  pre- 
ceding the  war,  it  is  worthy  of  remark  that  those  sent  to  Great  Britain  are  equiv- 
alent to  nearly  five-sixths  of  thQ  total  British  imports  in  1850.  The  complaints 
of  planters  during  the  past  three  years  that  the  days  of  cotton  production  were 
over,  were  the  natural  effect  of  discouragement  and  despondency;  yet  how 
baseless  and  unreliable  they  proved  as  a  prediction  may  be  seen  by  comparing 
with  the  figures  for  1860,  those  for  1850  on  one  side,  and  those  for  1867  on  the 
other,  by  which  it  appears  that  the  recuperation  from  1865  is  far  more  rapid 
than  the  increase  from  1850. 


1850. 


18G0. 


1867. 


United  States pounds.. 

Other  countries do.... 

Total 


493,153,112 
170,423,749 


1,115,890,608 
275,046,144 


528,162,096 
634,374,816 


663,576,861 


1,390,938,752 


1,162,536,912 


As  the  shipments  to  Great  Britain  were  135,832,480  pounds  in  1865,  and 
528,162,006  pounds  in  1867,  the  increase  has  been  140  per  centum  per  annum 
against  12  per  centum  per  annum  from  1850  to  1860.  The  trade  for  the  first 
quarter  of  1868  has  been  still  more  encom*aging,  this  country  having  shipped 
more  than  two-thirds  of  the  total  British  receipts,  against  one-half  for  the  same 
period  of  1866  and  1867,  increasing  in  one  year  from  999,403  hundred-weights 
to  1,681,830  hundred- weights. 


DEPABTMXNT  OPERATIONS. 

The  operations  of  the  several  divisions  of  the  department  for  the  current 
year  are  detailed  in  the  several  reports  of  division  oflicers,  which  reports  will 
indicate,  in  some  degree,  the  character  and  extent  of  the  researches  and  labors 
of  those  branches  of  this  office.  The  papers  accompanying  will  be  found  to 
contain  the  results  of  important  statistical  and  other  investigations  and  colleo- 
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tions  undertaken  by  the  department  upon  topics  of  present  manifest  value  and 
importance.  It  is  my  desire  to  make  this  annual  publication  not  only  essentially 
valuable,  but  also  more  truly  a  report  of  official  operations. 

I  have  made  essential  changes  in  the  mode  and  matter  of  the  seed  distribu- 
tion; and  have  abolished  the  experimental  farm^  from  necessity,  the  grounds 
having  been  taken  for  the  site  of  the  department  buildings,  as  well  as  firom  choice, 
the  area  bemg  quite  too  small  for  any  practical  purpose  in  testing  form  seeds. 

The  seed  distribution  of  the  year,  to  November,  1867,  amounted  to  1,426,637 
papers.  Of  this  number  352,000  were  distributed  through  members  of  Con- 
gress; 88,482  through  agricultural  and  horticultural  organisations;  164,953  to 
statistical  correspondents ;  299,975  to  individuals ;  and  521,  227  to  the  southern 
States,  under  special  appropriation. 

The  number  of  plants  distributed  from  the  experimental  and  propagating 
gardens,  from  January  Ist  to  May  6th,  1867,  was  42,123. 

The  building  in  process  of  erection  for  the  ofle  of  the  department  was  placed 
under  contract  on  August  2d,  1867,  in  accordance  with  the  provisions  of  law 
authorizing  appropriation  for  the  purpose.  The  contract  was  awarded  to  Francis 
Gibbons,  junior,  of  Baltimore.  Up  to  the  date  of  my  accession  to  the  office  of 
Commissioner,  the  payments  under  that  appropriation  were  $48,720  89.  The 
building  is  now  nearly  finished,  and  will  be  ready  for  oocupancy  by  the  Ist  of 
September,  1868. 

FINAlfCBS. 

The  following  condensed  statement  represents  the  financial  condition  of  the 
department,  December  4th,  1867,  the  date  of  my  entry  upon  the  duties  of 
Commissioner,  with  the  amount  disbursed  from  January  4th  to  the  31st  inclu- 
sive, and  the  balance  unexpended  of  the  appropriation  for  the  fiscal  year  end 
ing  June  30th,  1868  : 

CoxnpenBation  of  CommisBionor  and  clerks : 

Amount  unexpended  December  4,  1887 t^,  142  27 

Amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  States  revenue 

tax) 3,090  54 

Amount  unexpended  January  1,  1668 22,051  73 

Contingencies,  stationeiy,  freight,  fuel,  lights,  &c: 

Amount  unexpended  December  4, 1867 $9,940  59 

Amount  disbursed  from  4th  to  31st  December,  1867 106  23 

Amount  unexpended  January  1,  1868 9,834  3G 

Collecting  agricultural  statistiqi : 

Amount  unexpended  December  4, 1867 (7,549  14 

Amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  States  rev- 
enue tax) 623  37 

Amount  unexpended  January  1, 1868 6,925  77 
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Porchase  and  distribution  of  seeds : 

Amount  unexpended  December  4, 1867 : 38,878  96 

Amount  disbursed  from  4th  to  31  st  December,  1867 4,373  73 

Amount  unexpended  January  1,  1868 » 34, 505  23 

Superintendent  and  clerks  in  seed-room: 

Amount  unexpended  December  4, 1667 §4, 361  43 

Amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  States  rev- 
enue tax) 438  05 

'Amount  unexpended  Jannarj  1,  1863 3,923  37 

Propagating  and  distributing  plants,  cuttings,  &c\ 

Amount  unexpended  December  4, 1867 ^,729  25 

Amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  States  rev- 
enue tax) 1,167  79 

Amount  unexpended  January  1,  1868..^^. .^ 6,561  53 

Experimental  farm,  Beservation  No.  2 :  * 

Amount  unexpended  December  4, 1867 $3,730  46 

Amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  Slates  rev- 
enue tax) _ , 408  24 


Amount  unexpended  January  1, 1868. ^ ^ 3,322,22 

Erection  of  a  Department  of  Agriculture : 

Amount  unexpended  December  4, 1867 $61,092  61 

Amount  disbursed  from  4th  to  31st  December,  1867 7,725  81 

Amount  unexpended  January  1,  1868 43,366  80 

Total  amount  unoxpended  December  4,  1867 $148,424  70 

Total  amount  disbursed  from  4th  to  31st  December,  1867,  (less  United  States 

zerenue  tax).,.... 17,933  69 

Total  amount  unexpended  January  1, 1868 130,491  01 

In  concloaion;  I  would  call  upon  men  of  thought  and  action,  who  are  so  zeal- 
ous and  active  in  promoting  agricultural  progress;  to  continue  their  laborS;  indi- 
vidnal  and  in  co-operation  with  organized  societies  and  with  this  Department, 
until  the  country  shall  teem  with  abundance  and  the  tillers  of  the  soil  shall 
attain  a  high  condition  of  independence  and  intelligence. 

HORACE  OAPEON, 

Ccmnissioner  of  Agriculture, 

His  Excellency  Andbsw  JohnsoK;  President. 
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The  following  special  report;  in  rcsponso  to  a  resolution  of  the  House  of  Rep- 
resentatives, presents  the  views  of  the  Commissioner  upon  the  internal  economy 
of  the  Department :  .  .  * 

Department  op  AgmculttieEj  , 

WasJiingtonj  D.  C,  January  13,  1868. 

SiK :  In  conformity  with  the  resolution  adopted  by  the  House  of  Representa- 
tives on  the  9th  ultimo,  viz :  '^Resolvcdf  That  the  Commissioner  of  Agriculture 
be  instructed  to  report  to  this  house  the  condition  of  the  Department  of  Agri- 
culture, and  what  legislation  is  necessary  to  enable  hun  to  so  reorganize  the 
department  as  to  place  it  upon  a  footing  commensurate  with  the  vast  interests 
committed  to  its  charge,"  the  Commissioner  respectfully  submits  his  report 
thereupon. 

The  great  importance  of  the  interests  involved  in  this  department  causes  me 
to  approach  my  reply  to  the  resolution  wifh  feelings  of  weighty  responsibility. 
With  the  agricultural  interests  all  others  of  our  country  are  immediately  con- 
nected. In  its  prosperity  and  its  embarrassments  the  different  departments  of 
business  more  or  less  share. 

Besides  the  fact  (which,  though  so  patent  to  observation,  is  liable  to  bo  over- 
looked, and  requires  to  be  frequently  pressed  upon  our  notice)  that  not  only  the 
whole  of  mankind,  but  all  animated  existence,  are  entirely  dependent  upon  the 
soil  for  then:  life  and  support,  and  mostly  upon  the  growth  of  the  latest  season, 
many  of  the  fabrics  of  industry,  as  cotton,  wool,  silk,  leather,  sugar,  &c.,  have 
the  origin  of  their  supply  in  the  soil.  Hence,  the  more  productive  a  soil  can 
be  made,  the  more  abundant  is  food  and  the  greater  tJie  supply  of  those  materials 
upon  which  so  large  an  amount  of  human  industry  is  employed,  resulting  in 
untold  additions  to  the  comforts  and  conveniences  of  the  human  family.  The 
great  object  of  this  department,  in  accordance  with  the  true  principles  of  politi- 
cal economy,  is,  therefore,  to  arrive  at  a  knowledge  of  practical  means  and  pur- 
poses by  which  the  greatest  amount  of  the  most  valuable  products  can  be  con- 
tinuously produced  with  the  least  amount  of  labor  and  expense,  and  thus  adding  in 
the  greatest  degree  to  the  wealth  of  the  country.  To  this  end  my  humble  efforts 
shall  be  directed.  The  immense  capital  invested  in  the  varied  agricultural  pur- 
suits, and  the  great  proportion  of  the  population  engaged  in  that  interesting 
.employment,  render  necessary  the  closest  attention  that  can  be  given,  to  add  to 
the  incomes  of  that  capital  and  to  the  efficiency  of  the  labor  of  that  population. 

By  the  census  of  1860,  the  whole  number  of  persons  in  the  United  States 
engaged  at  that  time  in  manufactures  and  kindred  branches  w^as  2,017,653,  and 
of  those  engaged  in  commerce  and  connected  pursuits,  757,773  j  while  the  num- 
ber engaged  in  agricultural  operations  was  3,381,583,  exceeding  the  combined 
number  engaged  in  both  the  other  pursuits  by  over  600,000. 

The  cash  value  of  the  farms  in  1850,  as  given  in  the  census,  was  83,271,575,426, 
and  in  1860,  $6,650,872,507,  the  value  being  more  than  doubled  in  the  inter- 
vening decade.  As  remarked  of  the  farmers  by  Mr.  Enfield,  in  his  valuable 
treatise  on  Indian  com,  "  their ,  numbers  are  rat)idly  increasing,  and  their 
achievements  do  not  flag.  The  annual  fruits  of  their  industry  have  reached  a 
prominence  and  magnitude  everywhere  seen  and  felt,  and  everywhere  acknowl- 
edged to  be  without  a  parallel.    American  husbandry  has  made  its  mark  in  the 
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world,  not  only  hj  the  mtrmsic  valne,  bat  equally  by  the  quantities  of  its  pro- 
ducts.  The  unexampled  amounts  of  grain  and  provisions  which  it  has  annually 
poured  into  the  channels  of  commerce  have  justly  challenged  the  attention  and 
the  amazement  of  mankind.'' 

Sach  is  a  slight  view  of  the  interests  to  be  guarded  and  promoted  by  the 
department  which  has  been  intrusted  to  my  charge. 

This  department  has  been  comparatively  recently  instituted.  The  act  of 
Congress  for  its  establishment;  a  copy  of  which  I  have  prefixed  to  this  report 
was  approved  May  15,  1862.  It  could  not  reasonably  be  expected  that  a  new 
institation,  of  very  important  and  extensive  operations;  could  spring  into  exist- 
ence entirely  perfect.  Errors  of  judgment  attach  to  humanity;  and  sometimes 
frailties  exist  that  permit  us  to  be  swayed  from  following  our  better  jud^ent 
by  outside  pressure,  by  policy;  and  by  other  influences.  While;  therefore;  it 
may  be  admitted  that  the  department  has  accomplished  much  good  for  the 
Gonntiy;  in  collecting  and  distribating  valuable  information  on  agricultural  sub- 
jects; and  awakening  an  increased  interest  in  the  important  subjects  introsted 
to  its  vigilant  regard,  it  becomes  a  serious  and  important  consideration  and 
mquiiy  noW;  in  view  of  all  the  past  facts,  and  with  the  experience  we  are  in 
possession  of,  whether  the  department  has  done  all  the  good  it  is  capable  of 
accomplishing,  and  whether  changes  cannot  be  inaugurated  in  its  practical  work- 
ing which  wul  render  it  more  efficient  in  promoting  the  vast  interest  committed 
to  its  charge. 

It  would  be  gratifying  to  the  Commissioner,  as  it  undoubtedly  would  be  to 
Congress;  were  the  operations  and  existing  condition  of  this  department  such 
as  would;  in  every  respect;  fulfil  the  design  contemplated  in  its  establishment. 
Representing;  as  it  ought  to  do— as  it  must  do;  indeed;  if  it  is  to  be  of  any  worth 
to  the  conntiy — the  vast  interests  of  a  constantly  expanding  nation,  the 
CommissioneT  is  constrained  to  say  that  thus  far  it  has  come  short  of  the  pur- 
poses which  are  legitimately  within  its  embrace,  and  which;  indeed,  belong  to  it— 
purposes  intimately  associated  with  the  national  wealth  and  prosperity  of  a  pre- 
ponderating class  of  our  people. 

While  the  Gonmiissioner  has  been  made  fully  sensible;  during  the  brief 

C'od  which  has  elapsed  since  he  assumed  the  duties  of  his  position,  how  much 
remained  undone  toward  meeting  these  requirements;  he  is  not  disposed  to 
animadvert  upon  the  errors  of  the  past,  as  concerns  the  directioil  given  to  its 
work;  nor  would  ho  underrate  or  depreciate  the  efforts  of  those  occupying 
Bobordinate  positions  in  the  department,  who,  with  praiseworthy  diligence  and 
assiduity;  devoted  their  talents  and  zeal  in  its  service. 

In  order  to  bnn^  the  department  into  a  healthy  activity,  and  an  efficient 
working  condition;  the  present  Commissioner,  on  entering  upon  his  dutieS;  found 
that  immediate  changes  must  be  made— changes  demanded  alike  by  necessary 
economy,  in  husbanding  the  very  limited  resources  at  command,  and  that 
reform  which  was  essential  in  order  to  place  the  department  in  a  condition  to 
work  out  its  proper  ends  and  aims. 

It  is  frequently  a  difficult  matter,  as  it  is  an  ungracious  task;  to  institute  any 
reform;  for  there  seldom  can  be  reform;  which  has  for  its  object  the  advance- 
ment of  the  public  interest;  which  does  not;  in  some  way;  act  oppressively  upon 
private  individuals.  The  Commissioner  could  not  but  feej  the  force  of  this  in 
hrinffing  about  the  particular  changes  determined  upoU;  inasmuch  as  there  was 
involved  in  them  the  deprivation  of  emplo3nnent  to  quite  a  numberof  both  sexes 
heretofore,  and  for  some  considerable  time,  employed  in  the  two  branches  of 
the  department,  known  as  Oie  seed-room  and  experimental  farm.  The  seed 
establishment  had;  practically;  grown  into  a  sort  of  funguS;  of  little  value  in 
itself,  while  it  absorbed  largely  of  the  nutriment  required  to  sustain  the  vital 
functions  of  the  department.  The  experimental  farm  was  to  be  classed  under 
the  saoie  head,  and  liable  to  the  same  objections.     Those  needed  to  be  removed 
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in  order  to  give  vitality  to  the  system.    The  Gomndsfiioner  felt  compelled  to 
"  stop  these  dmns  upon  the  leBouroes  of  the  department,  which  were  mthout  any 
corresponding  ben^t  to  the  coontry. 

Bat  the  practical  failure  of  the  good  results  contemplated  from  the  distribu- 
tion of  seeds  is  no  ground  for  discouragement  of  the  capabilities  of  the  depart- 
ment in  this  respect.  With  the  experience  that  has  been  acquired,  and  the 
opportunity  allorded  of  observing  wherein  the  system  which  was  pursued  has 
failed  to  meet  the  wants  and  equal  the  expectations  of  the  pecjple,  and  to  be  of 
thai  national  boiefit  which  would  warrant  the  attendant  expenditiu*e,  the  depart- 
ment is  the  better  prepared  to  inaugurate  a  system  &om  which  more  propitioud 
results  may  reasonably  be  expected.  By  the  terms  of  the  act  establishing  ilie 
Department  of  Agrioulcnre,  its  duty  in  this  matter  is  "  to  procure,  propagate,  and 
distribute  among  the  people,  new  and  valuable  seeds  and  phmts."  Those  seeds 
distributed  under  the  law  must  be  *'^n&vo  and  valt*able,"  By  the  term  ''new''  it 
is  not  to  be  understood  merely  that  they  are  fresh  groton,  but  that  they  are  of  a 
kind  that  has  not  been  in  use  in  the  district  or  neighl>orhood  to  which  they  are 
sent;  and  by  '^  valuable"  it  is  to  be  understood  that  they  possess  some  important 
quality  above  those  of  similar  variety  in  ordinary  use— as  great  product]  veness, 
superior  nutrition,  more  early  or  seasonable  ripening,  or  some  peculiar  property 
which  renders  them  worthy  of  being  a  gift  from  the  nation  to  a  neighborhood, 
including  all  the  leading  and  most  valuable  cereal  productions,  such  as  wheat^ 
com,  rye,  oats,  barley,  &c. 

And,  moreover,  it  is  very  desirable  and  important  that  the  reciprocal  obligSr 
tions  of  the  recipient  of  such  seeds  from  the  department  be  properly  and  prao- 
tioally  understood :  that  they  are  not  given  to  him  simply  as  an  incbvidnal,  bat 
that  they  are  forwarded  to  him  as  a  member  of  the  community  in  which  ho 
resides,  who  is  confidently  selected  by  the  department  to  co-operate  with  it  by 
bestowing  careful  and  intelligent  cultivation  upon  the  seed  mtrusted  to  him,  dis 
tributin^  a  portion  of  its  surplus  yield  to  other  members  of  the  community,  and, 
where  uiere  are  peculiarly  interesting  and  valuable  results^  communicating  the 
information  to  the  department. 

In  such  a  reorganization  of  the  seed  department,  it  is  believed  it  can  be  placed 
upon  a  basis  of  extensive  and  permanent  usefulness. 

PBOPAGhATnsra  gaedev. 

The  importance  of  la  propagating  gardwi  has  been  fully  set  forth  in  tho  report 
of  Mr.  Saunders,  the  superintendent,  herewith  submitted,  marked  A.  In  his 
report  to  this  department  for  1862,  he  represents  the  objects  and  aims  of  the 
ei^petimental  garden  to  be,  among  numerous  other  things  not  specified,  the 
following: 

1st.  To  procure  and  encourage  the  transmission  of  seeds,  cuttings,  bulbs,  and 
plants,  from  all  sources,  both  foreign  and  domestic,  for  the  purpose  of  testmg 
thek  merits  and  adaptation  in  general,  or  for  particular  localities  of  this  country, 

2d.  To  procure,  by  hybriduing  and  special  culture,  products  of  a  superior 
ohaxBcter  to  any  now  existing. 

3d.  To  ascertain,  by  experiment,  the  influences  of  various  culture  on  products, 
and  the  modifications  effected  by  the  operations  of  pruning,  and  other  manipula- 
tions on  trees  and  fruits. 

4th.  To  investigate  more  thoroughly  the  various  maladies  and  diseases  of 
plants,  and  the  insects  that  destroy  them. 

6th.  To  provide  ample  means  for  thoroughly  testing  samples  of  all  seeds  arid 
other  contributions  that  may  be  received. 

6th.  To  cultivate  specimens  of  various  hedge  plants,  and  exhibit  their  avail- 
ability for  that  purpose. 

7th.  To  cultivate  a  collection  of  the  best  -fruitr  trees  and  plants,  such  as  apples, 
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giapes,  pears,  peaches,  strawberdes»  raspberries,  ouxants,'  &:o.i  so  as  to  eoa^«|ie 
Uieir  iwpecdTe  merits. 

8th.  To  plant  a  colleotion  of  choice  shrubs,  adapted  for  decocating  garcleq# 
and  landscape  soenery. 

9Uu  To  erect  glass  stractores,  for  the  two*fold  purpose  of  a^ording  the  neees- 
sarj  facilities  for  cultivating  exotic  fruits  and  plants,  and  to  furnish  ezamplea 
of  the  beet  and  most  economical  modes  of  constructing,  heatings  and  momi^ging 
such  buildings. 

It  will  hence  be  seen,  that  on  the  vigorous  jand  skilful  prosecution  of  the 
'arioas  duties  connected  with  this  garden,  many  of  the  benefits  derived  toHhp 
(xnmtiy  by  the  aid  of  this  department  in  great  measure  depend. 


EXPEHnClSKTAL  FARM. 

Atnong  the  needed  instmmentalities  to  be  made  available  to  the  purposes  of 
the  department  should  be  the  enlarged  experimental  farm.  To  accomplish  the 
fall  purposes  of  such  farm,  not  less  than. 200  acres  of  land  should  be  obtained 
in  a  conspicuous  locality,  upon  some  one  of  the  great  thoroughi&res,  witlun 
easy  access  from  the  city ;  a  portion  to  be  appropriated  to  the  propagatiug  gar^^q^ 
and  liie  remainder  to  constitute  the  farm  proper. 

This  land  should  present  to  the.  public  eye  its  gradual  development,  and 
thus  stimulate  and  encourage  a  spirit  of  improvement,  checking  the  impoverish- 
ing system  of  agriculture,  which  is  extending  its  baleful  influence  over  the  fertile 
r^ons  of  the  west,  and,  if  persisted  in,  will  present  in  the  not  distant  futui^ 
visions  there  of  the  ''  bairen  eld  fields"  so  common  in  those  districts  where  t|be 
same  deteriorating  system  of  farming  has  long  prevailed. 

This  deterioration  of  the  productiveness  of  the  soil  of  our  country  is  a  great 
and  growing  evil,  and  the  energy  of  the  nation  is  demanded  to  check  it,  and  to 
invite  and  guide  those  concerned  into  more  healthful  and  productive  meUxods  of 
cultivation.  No  matter  how  fertile  a  soil  may  be,  and  how  rich  in  all  the  ele- 
ments promotive  of  vegetable  growth,  the  removal  from  it  of  successive  crops, 
year  after  year,  without  the  return  to  it,  in  some  way,  of  an  equivalent,  must 
neoessarily  exhaust  the  soil  of  some  indispensable  ingredients,  and  render  it 
sterile.  This  must  be  the  case,  and  the  fact  cannot  be  too  soon  recognized  an^ 
guarded  against.  The  points  to  which  enlightened  agricultural  attention  should 
be  directed  to  prevent  deterioration,  are,  first,  to  have  all  the  waste  matter  on  ^ 
farm — ^the  bones,  ashes,  feathers,  offal,  manures,  and  excrementitious  matters  o^ 
aQ  kinds,  solid  and  fluid.— properly  protected  and  returned  to  die  soil;  and, 
secondly,  a  plan  devised  by  wMch  all  these  waste  materials  may  be  xetumed 
from  the  cities,  where  they  are  a  nuisance,  back  to  the  soil,  to  maintain  its  £srtLl|t7| 
to  be  followed  with  a  judicious  system  of  cultivation  and  rotation  of  crops. 

A  fundamental  improvement  in  soil  is  that  of  proper  drainage.  It  woidd 
therefore  be  necessary,  as  well  as  instructive,  to  exMbit  the  benefits  of  this 
operation,  the  best  mode  of  accomplishing  it,  the  comparative  merits  of  deep 
and  of  shallow  draining,  and  the  gradual  amelioration  of  soils  thus  opeifttea 
upon,  and  its  effects  upon  the  crops  with  regard  to  their  earlier  maturity  and 
increased  productiveness  in  comparison  with  soil  of  the  same  quality,  similarly 
situated  and  treated,  but  undraine'd.  In  farming,  if  in  nothing  olso,  example  is 
more  valuable  than  precept.  In  the  fields,  occnlar  demonstration  is  at  once  the 
most  ffllent  and  the  most  effective  teacher. 

The  subject  of  fEum  enclosqpres,  or  fences,  is  one  that  has  always  been  of  vital 

moment.    In  many  sections  of  the  country  the  materials  for  this  purpose  tite 

difficult  and  costly  to  procure,  and,  when  timber  is  used,  frequent  repairs  and 

'  lenewals  are  necessary;  consequently,  live  fences  are  bein^  extensively  introduced. 

It  is  still,  however,  very  much  a  matter  of  experiment  with  many.    There  is  yet 
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mmik  ^  be  iMined  w^h  legard  to  the  mogt  suitable  plants,  and  their  adapt- 
ability to  varions  climatee.  Specimen  hedges  will  therefore  form  a  feature  of 
no  inconsiderable  merit,  and  as  examples  of  what  may  be  done,  and  how  best 
to  accomplish  it,  and  cannot  fail  in  imparting  valuable  instruction. 

A  complete  system  of  farm  accounts,  eshibiting  every  item  of  expenditure  for 
the  renovatiop  of  the  whole  and  each  of  the  separate  fields,  buildings,  fences, 
dxainage,  manuies,  &c.,  upon  the  various  plans,  together  with  the  estimated 
working  capital  necessary  to  insure  a  profitable  and  satisfactory  return,  would 
be  found  of  incalculable  benefit  to  the  countiy. 

With  the  full  oo-<^ratiun  of  the  laboratory,  tests,  under  the  direction  of  the 
best  scientific  knowledge,  snould  be  made  upon  the  farm,  eliciting  and  exhibit- 
ing every  fact  that  coidd  tend  to  bring  about  a  more  intelligent  system  of  agri- 
omture,  and  thus  add  to  the  interests  of  the  farmer  and  the  wealth  of  the  nation. 

The  land  of  the  farm  should  be  laid  6ut  with  the  highest  degree  of  artistic 
skill,  combining  the  primary  objects  of  utility  with  landscape  effect,  and  making 
it  at  once  attractive  and  useful,  and  supplying  for  the  city  of  Washington,  to 
some  extent,  the  ffreat  desideratum  of  a  public  park  or  drive.  Here  also  should 
be  exhibited  specunens  of  every  variety  of  fruit  known  in  the  country,  and  these 
eonstantly  increased  by  importations  from  abroad,  together  with  choice  speci- 
mens, in  pairs,  of  all  the  various  breeds  of  horses,  cattle,  sheep,  swine,  poultry, 
6co.,  of  true  types  of  their  kind,  selected  with  care  and  jud^ent.  This  would 
not  involve  any  large  outlay  of  money,  and  the  sale  alone  of  the  offspring  would 
move  than  pay  the  expenses  incurred  in  making  the  coUecition,  and  the  benefit 
to  the  country  would  be  immense. 

It  is  proposed  to  convert  the  ground  surrounding  the  new  agricultural  building, 
formerly  the  experimental  garden,  into  an  arboretum  Afnerkanum,  as  heretofore 
recommended,  and  attach  it  to  the  propagating  garden,  and  thus  the  initiatory 
step  tawnids  the  development  of  an  arboreial  taste— a  taste  at  once  christianizing 
and  refining,  and  in  all  its  influences  favorable  to  a  people.  The  cultivation  of 
a  tree^planting  taste  is,  in  an  eminent  degree,  important  to  our  great  West,  and 
it  must  commend  itself  favorably  to  all. 

It  is  true  the  space  referred  to  is  too  limited  for  a  very  comprehensive  collec- 
tion of  the  vast  varieties  of  useful  and  ornamental  trees  and  shrubs  which  formi 
the  fine  sylvan  scenery  of  this  country — ^much  more  so,  if  it  is  to  embrace  and 
acclimate  all  that  is  desirable  fix)m  other  countries;  but  extended  to  the  orna- 
mentation of  the  proposed  farm  and  propagating  garden,  enough  may  be  done 
to  inspire  a  taste  and' a  desire  for  a  more  intimate  uiowledge  of  this  interesting 
and  most  important  subject. 

The  geneial  plan  for  the  proposed  improvement  of  these  grounds  may  bo 
better  understood  by  an  examination  of  the  diagram  accompanying  this  report. 
It  is  psoposed  by  the  Gommiss^Dner  of  Public  Buildings,  Gener^  ]yiichler,(to 
erect  a  permanent  bridge  over  the  canal  at  13th  street,  directly  in  fix)nt  of  the 
northern  ^teway  of  the  main  building  of  the  new  agricultural  structure,  as 
shown  in  the  diagram  above  referred  to.  It  will  be  seen  that  this  opens  up  that 
portion  of  13th  street  which  is  now  a  most  neglected  district,  and,  when  com- 
pleted, it  will  add  materially  to  the  healtlifulness  and  beauty  of  that  part  of  the 
city. 

STATISTICAL  ISFOBMATIOS. 

^mong  the  chief  purposes  connected  with  the  proper  fulfilment  of  the  objects 
of  the  Department  of  Agriculture,  it  must  be  conceded,  is  this :  the  obtaining  of 
reliable  statistical  information,  to  be  secured  by  a  complete  system  of  corre- 
spondence, leading  out  through  the  various  State  organizations — agricultural, 
horticultural,  and  pomological — and  extending  to  the  county  and  loc^  societies 
in  each  State,  where  such  exist;  jand  where  these  do  not  exist,  then  through  such 
leliable  channels  as  may  be  most  available  and  efficient.    This  correspondence. 
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to  extend  to  foreign  conntiies,  bringing  together  a  mass  of  nsefhl  infennation, 
with  the  experience  gained  on  the  experimental  farm  and  in  the  propagating 
garden,  in  acc*ordance  with  what  has  been  previonsly  stated  in  this  report  and 
in  the  report  of  Mr.  Saunders,  superintendent  of  the  garden,  will  in  a  few  years 
enable  the  department  to  inaugurate  a  system  of  charts,  which  will  clearly  define 
and  climatize  the  whole  animal  and  vegetable  kingdom,  their  productiveness  and 
adaptation  to  particular  climates,  as  to  the  isothermal  lines,  the  air  currents,  cind 
their  effects  upon  the  temperature— a  result  of  more  Importance  to  the  science  of 
agriculture  than  has  ever  been  attained  in  any  country. 

With  this  in  view,  circulars  have  been  issued,  a  copy  of  which,  marked  B, 
is  herewith  submitted,  Calling  upon  the  various  societies  mentioned  for  their 
co-operation,  thus  drawing  to  the  department  valuable  practical,  statistical,  a&d 
scientific  information  upon  agricultural  subjects  from  every  part  of  the  country, 
and  the  department  reciprocating  the  faver  by  sending  to  each  society  and  cor- 
respondent a  systematically  arranged  digest- of  the  valuable  and  practically 
instructive  portions  of  the  information  received  from  all,  thus  bringing  the  bene- 
ficial influences  of  the  department  into  immediate  contact  with  the  numerous 
institutions  of  otir  country  which  are  occupied  in  the  same  undertaking-— the 
promotion  of  the  great  interests  of  agriculture  in  all  their  various  ramificatibnfl. 

THE  AGRICXJLTUKAL  MtTSBTTM. 

The  museum,  under  the  care  of  the  entomologist  of  the  department,  well 
deserves  the  fostering  core  of  the  government,  forming  as  it  does  a  nucleus  of 
the  most  instructive  of  all  collections,  and  properly  and  emphatically  deserves 
the  name  he  applies  to  it — <^An  Object  Library,  or  Collection  of  Agricultural 
Facts."  To  be  understood  and  appreciated  tlt^e  museum  must  be  visited.  The 
volumes  of  his  library  must  be  read  in  place. 

As  an  illustration  of  its  general  plan,  there  are  specimens,  in  composition,  of 
model  fruits  of  different  varieties,  and  from  all  parts  of  the  country,  so  perfect 
that,  at  a  distance  too  great  to  be  affected  by  the  flavor,  it  would  be  difficailt,  if 
not  impossible,  to  distinguish  them  from  the  genuine  fruit ;  and  near  these,  on 
plates  colored  to  the  life,  the  kind  of  insect  that  injures  that  particular  fruit,  or 
the  tree  bearing  it;  also  the  character  of  the  different  bird,  its  tastes  and  habits, 
and  whether  injurious  or  beneficial  to  the  farmer.  We  thus  have  the  best  practi- 
cal treatise  upon  the  subject  that  can  be  prepared.  The  same  kind  of  fruit*  as 
of  apples,  grown  in  different  latitudes  bein^  accurately  represented,  it  can  at  once 
be  seen  in  what  latitudes  that  variety  attains  the  greatest  perfection;  and  thus  a 
person  who  was  about  to  plant  an  orchard  would  be  able  to  learn  by  a  visit  to 
the  museum  the  variety  that  would  be  best  adapted  to  his  particular  locality. 

When  this  general  collection,  improved  and  enlarged  as  it  will  be,  shall  be 
placed  in  the  new  agricultural  building,  exhibiting  in  separate  sections  the  pro- 
ducts and  manufactures  of  the  several  States  and  foreign  countries,  we  shall  have 
in  this  '< Object  Library"  the  best  possible  history  upon  the  suiyect  attainable. 

THE  LABOEATOBT  07  THE  DEFABTMElTr. 

While  the  knowledge  of  general  chemical  principles  has  been  of  incalculable 
advantage  to  the  agncultuml  interests,  the  laboratory  has  accomplifiJied  com- 
paratively little  in  uds  direction,  particularly  in  our  country. 

The  analysis  of  the  soils,  as  an  unerring  meana  of  determining  what  applica- 
tions of  manures  to  make  in  order  to  secure  a  particular  crop,  is  now  given  up 
as  wholly  unreliable.  Besides  the  difficulty  of  procuring  an  6xact  sample  or 
specimen  of  fields  in  the  small  quantity  to  be  operated  upon  in  the  laboratory, 
so  much  depends  upon  the  mechanical  condition  of  the  soil  and  the  disintegrable 
character  of  the  intermingled  rocks — ^wheliier  or  not  the  frost  will  add  a  new 
dxtBong  every  season  l^y  crumbling  the  rock  surface,  and  thus  supplying  the 
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8oil  Boma  ingredients  in  which  it  might  appear  to  be  deficient — as  to  oieate'r 
well-gronnd^  distrust  of  the  best  laboratory  efforts  on  this  point. 

But  a  wide  £eld  is  still  open  for  the  effective  nse  of  this  ^eat  instrnment  oi 
enlightenment  and  progress  in  the  interests  of  agricoltnre.  The  chemist  of  the 
department.  Professor  Antisell,  in  his  report  herewith  submitted,  marked  £, 
justly  observes;  '^  that  inasmuch  as  the  greater  portion  of  our  knowledge  of  the 
constitution  of  food  crops  is  derived  from  the  analysis  of  European  chemists 
made  upon  plants  grown  on  that  continent,  and  as  the  influences  of  climate  and 
soil  differ  materially,  owing  to  causes  both  climatic  and  terrene,  it  follows  that 
the  results  of  such  resear^es,  though  true  in  Europe,  must  be  unsafe,  guides 
bene.  Of  our  edible  plants  grown  in  American  soil  not  more  than  a  half-dozen 
have  been  examined  by  relmble  American  chemists.  This  deficiency  of  accu- 
rato  information  opens  up  a  field  in  which  a  government  laboratoiy  might  be 
occupied  with  advantage  to  the  whole  country.^ 

Other  problems  of  similar  character  remain  undetermined  which  can  receive 
definite  solution  only  by  the  laboratory;  such  as,  whether  the  same  weight  of 
grain,  as  of  wheat,  com,  oats,  &c.,  grown  in  a  wet  season,  and  of  that  grown  in 
a  dry  season,  contain  the  same  amount  of  nutritive  ingredients.  The  same  in 
regard  to  hay  and  other  articles  of  food  for  stock  or  man  grown  in  wet  seasons 
and  dry,  on  bottom  or  upland.  The  same  as  to  the  varieties  of  sugar  cane,  as 
to  their  percentage  of  saccharine  matter,  &c. 

The  suggestion  of  Professor  Antisell,  to  have  a  museum  of  agricultural  geology 
connected  with  the  laboratory,  is  highly  deserving  of  attention,  and  I  commend 
it  to  your  consideration.  Such  a  museum  as  that  of  Professor  Glover  would  be 
an  "object  library"  of  great  utility;  in  another  branch  of  the  subject,  a  collec- 
tion of  agricultural  £&cts  in  geology ;  and  it  would  be  highly  instructive  to  those 
engaged  in  agricultural  pursuits.  As  the  loose  soil  and  ground  have  resulted 
from  the  ^adual  disintegration  of  rock,  including  primitive  clay  in  this  class, 
which  dismtegration  is  still  in  progress  by  the  action  of  firost,  rains,  &;c.,  the  kind 
of  rocks  or  stones  in  a  soil,  or  constituting  the  hUls  in  its  vicinity,  affords  the 
best  indications  that  can  be  possessed  of  the  general  character  of  such  soil. 
Now,  it  is  too  frequently  the  case  that  a  farmer  cannot  give  the  names  of  the 
rocks  or  stones  which  axe  on  his  land,  or  describe  them  so  as  to  enable  the 
chemist  to  know  certainly  what  kind  they  are;  but  when  he  sees  them  in  a  col- 
lection in  such  museum  he  will  immediately  recognize  them  in  their  different 
varieties,  and  point  them  out  to  the  chemist  as  those  with  which  he  is  familiar 
at  home;  and  the  chemist  will  at  once  know  the  general  character  of  such  soil, 
and  be  able  to  suggest  methods  of  cultivation  and  improvement  which  have  been 
found  successful  in  similar  soils. 

Besides  the  kind  of  rock,  its  character  and  position  greatly  affect  the  soil  in 
regard  to  its  agricultural  quality.  Some  limestones  and  some  slates  form  almost 
continuous  strata,  nearly  or  quite  impervious  to  water.  If  such  rocks  have  aa 
inclination  to  the  horizon  so  as  to  "crop  out''  in  places,  and  thence  run  deep 
into  the  earth  in  neai'ly  parallel  strata,  with  beds  of  earth  between,  the  sur&ce 
may  be  rocky  and  rough  and  harder  to  till,  but  the  soil  will  be  very  productive, 
being  annually  dressed  and  nourished  by  the  disintegration  of  the  contiguous 
rocks.  But  if  such  rocks  are  in  horizontal  strata,  forming  beds  within  two  or 
three  feet  of  the  surface,  the  soils  will  be  of  the  most  unreliable  kind.  In  a 
season  which  is  just  favorable  to  them,  neither  too  wet  nor  too  dry,  they  may 
produce  largely ;  but  in  a  wet  season  they  will  be  drowned,  and  in  a  dry  season 
baked,  in  both  instances  rendering  the  best  efforts  for  obtaining  a  crop  compara- 
tively unavailing. 

Valuable  information  upon  all  such  points  could  be  imparted  by  a  well-in- 
formed agricultural  chemist,  in  possession  of  a  geological  museum,  by  means  of 
which  he  would  be  enabled  intellegently  to  understand  the  inquiries  that  might 
e  made. 
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ORGANIZATIOlSr,  ETC. 

For  the  piirpoBe  of  a  better  organization  of  the  clerical  and  other  necessary 
force  of  the  office,  I  wonld  respectfully  reconunend  that  the  act  of  Congress 
approved  March  15,  1862,  establishing  the  department,  be  amended  by  supple- 
mentary legislation,  so  as  to  fix  and  define  the  disposition  of  its  officers,  as  fol- 
lows, that  is  to  say :  one  statistician,  one  entomologist,  one  chemist,  one  assist- 
ant  chemist,  one  superintendent  of  experimental  garden,  one  assistant  superin- 
tendent of  experimental  garden,  one  botanist,  one  superintendent  of  seed  room, 
one  assistant  superintendent  of  seed  room,  one  librarian,  one  disbursing  and 
auditing  officer,  three  clerks  of  the  fourth  class,  four  clerks  of  the  third  claa% 
six  clerks  of  the  second  class,  seven  clerks  of  the  first  class,  five  copyists  and 
attendants  on  museum,  one  chief  messenger,  two  assistant  messengers,  two  work- 
men and  six  laborers. 

Accompanying  this  report  (marked  G)  will  be  found  an  estimate  of  appropri- 
ations necessary  for  the  current  expenses  of  the  fiscal  year  ending  30th  June^ 
1869,  together  with  the  amount  required  to  enable  the  Commissioner  to  cany 
ont  tJie  complete  organization  of  the  department  as  exhibited  in  the  foregcrfng 
report. 

I  have  thus  endeavored,  in  obedience  to  the  resolution  of  the  House,  to  pr^ 
Bent  a  yiew  of  the  present  condition  of  the  Department  qf  Agriculture,  and  to 
indicate  some  le^slation  which  it  is  believed  would  add  id  its  efficiency  in  pro- 
moting the  vast  mterests  committed  to  its  charge. 

All  of  which  is  respectfully  submitted. 

HORACE  OAPBON, 
Ommissicmer  qf  AgricitUure. 

Hon.  ScBVYUSR  Colfax, 

Speaker  qfthe  Bouse  qf  Bg^menlathea. 


REPORT  OF  THE  SUPERINTENDENT  OF  THE  EX- 
PERIMENTAL GARDEN. 


I  have  the  honor  to  submit  the  following  report  of  the  operations  under  my 
charge.  As  inquiries  are  firequently  made  relative  to  the  aims  and  objects  of  the 
experimental  garden,  the  most  prominent  are  recited  as  follows: 

1.  To  procure  and  encourage  the  transmission  of  seeds,  cuttings,  bulbs,  and 
plants  from  all  sources,  both  foreign  and  domestic,  for  the  purpose  of  testing 
their  merits  and  general  adaptation,  or  for  particular  localities  of  this  country. 

2.  To  procure,  by  hybridizing  and  special  culture,  products  of  a  superior 
quality  to  any  now  existing. 

3.  To  ascertain,  by  experiment,  the  influences  of  varied  culture  on  products, 
and  the  modifications  effected  by  the  operations  of  pruning  and  other  manipula- 
tions  on  trees  and  fruits. 

4.  To  investigate  more  thoroughly  the  various  maladies  and  diseases  of  plants, 
and  the  insects  that  destroy  them. 

5.  To  provide  ample  means  for  thoroughly  testing  samples  of  all  seeds  and 
other  contributions,  that  may  be  received. 

6.  To  cultivate  specimens  of  the  various  hedge  plants  and  exhibit  their  avail- 
ability  for  that  purpose. 

7.  To  cultivate  a  collection  of  the  best  fruit  trees  and  plants,  such  as  grapes, 
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apples,  pearS;  peaches,  strawberries,  raspbeiries,  currants,  &o.,  so  as  to  compare 
their  respective  merits. 

8.  To  plant  a  oollection  of  choice  shrubs  adapted  for  decorating  gardens  and 
landscape  scenery. 

9.  To  erect  glass  structures,  for  the  two-fold  purpose  of  affording  the  neces- 
sary facilities  for  cultivating  exotic  fri^ts  and  pmnts  and  to  furnish  examples  of 
the  best  and  most  economical  modes  of  constructing,  heating,  and  managing 
such  buildings. 

Although  progress  in  some  particulars  has  been  slow,  yet  the  development  of 
these  objects  is  constantly  kept  in  view. 

Various  circumstances  have  hitherto  retarded  the  fnlfilment  of  these  designs. 
The  limited  area  pf  the  garden  lias  prevented  the  extension  of  specimen 
orchards,  and  caused  the  abridgment  of  operations  in  many  other  respects. 
Even  with  the  small  fruits,  although  the  collection  is  extensive,  the  means  avail- 
able for  this  purpose  have  not  been  such  an  to  secure  all  the  new  varieties  as 
they  appear,  thus  greatly  diminishing  the  usefiilness  of  the  garden,  for,  in  order 
to  be  of  any  great  value  to  the  public,  tests  of  .new  varieties  should  be  promptly 
reported.  '      » 

The  great  amount  of  time  and  labor  necessarily  occupied  in  the  propagation 
and  distribution  of  from  40,000  to  50,000  plants  yearly  should  also  be  noted  in 
connection  with  what  may  be  considered  the  more  legitimate  objects  of  the 
garden.  •  * 

The  distribution  is  especially  an  absorbent,  on  account  of  the  number  of  pack- 
ages required  in  dividing  these  plants  into  lots  of  from  6  to  20  each,  and  the 
work  of  labelling  and  mailing — -labors  which  must  bo  performed  at  a  season  the 
most  important  of  the  year,  so  that  the  effects  extend  beyond  the  mere  time 
actually  occupied  in  the  execution  of  the  work. 

EXOTIC  FEUIT  HOUSB. 

The  collection  of  exotic  fruits  is^  gradually  increasing.  The  Muaa  Caven 
dishii  fruits  abundantly  in  about  18  months  from  suckers ;  young  plants  of  this 
dwarf  banana  have  been  sent  to  Florida,  where  it  will  undoubtedly  prove  highly 
successfdl.  Several  varieties  of  the  pineapple  and  several  of  the  guava  have 
also  been  transmitted  to  the  most  congenial  portions  of  that  State. 

In  the  collection  are  promising  plants  of  the  mangosteen,  tamarind,  mango, 
CooMa  punctata^  Euphorias^  Jambos  apple,  Indian  persimmon,  cherrymoyer, 
Sappodilla  plum,  &:c. 

These  are  successfully  cultivated  in  boxes  plunged  in  a  bed  of  tan-bark  laid 
over  a  cement  tank.  This  tank  contains  about  one  inch  depth  of  water,  which 
is  heated  in  the  manner  described  in  last  report,  as  adopted  in  the  proparating 
house.  In  this  case  a  two-inch  iron  pipe  is  used,  about  six  feet  of  which  is 
enclosed  in  the  furnace,  very  effectually  keeping  up  a  temperature  of  75  degrees, 
in  a  bed  11  feet  in  width  and  30  feet  in  length. 

OBCHASD  H0T7SS. 

The  orchard  house  continues  to  give  satisfaction.  The  planting  of  this  house 
was  mentioned  in  the  report  of  1863.  The  trees,  as  there  stated,  were  planted 
in  a  shallow  bed  of  rather  poor  soil,  with  a  hope  of  obtaiaing  all  the  advantages 
of  pot  culture  in  a  simpler  and  more  available  manner,  pot  culture  in  this  climate 
requiring  great  caro  and  constant  attention,  any  neglect  of  which  will  inevitably 
be  followed  by  failure.  * 

The  depth  of  soil  in  the  bed  was  originally  about  10  inches.  No  additions 
have  been  made,  and  it  is  now  thickly  interwoven  with  roots.  The  surface  has 
not  been  disturbed,  even  with  a  hoe,  for  three  jears ;  the  trees  bein^  suffidmtly 
vigorous,  no  operation  of  cdLtuie  with  a  view  to  inoreased  growth  is  neooooaiy* 
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The  crops  of  fruit  have  been  greatly  admired ;  the  Stanwick  uectarine,  in  par- 
ticnlar,  has  annnally  produced  abundantly  of  its  lai'ge-sized  fniit;  specimens 
weighing  10  ounces  each  have  been  common.  The  Stump  the  World  and 
President  peaches  have  also  proved  well  adapted  to  this  culture. 

The  plants  were  originally  set  at  three  feet  apart,  but  one-half  have  since  been 
removed.    This  mode  of  planting  and  subsequent  thinning  is  not  objectionable. 

For  a  family  supply  of  fruit  in  climates  whore  they  cannot  be  relied  upon  in 
field  culture,  this  mode  of  culture  under  glass  may  be  safely  recommended.  The 
care  required  is  of  the  simplest  character.  When  j&rst  planted,  even  though 
the  soil  is  very  shallow,  the  txees  may  indicate  a  very  luxuriant  growth  the  firat 
and  second  seasons ;  when  this  tendency  becomes  so  great  that  the  wood  will  bo 
unable  to  ripen  early,  water  should  be  withheild  and  the  roots  shortened  by  cut- 
ting around  the  trees  with  a  spade.  The  red  spider,  so  prone  to  attack  the  peach 
in  a  dry  atmosphere,  may  be  kept  under  by  syringing  or  sprinkling  the  foliago 
with  water  twice  a  week  in  dry  weather.  This  insect  dislikes  moisture  Wheh 
the  fruit  is  swelling  a  sprinkling  of  guano,  thrown  over  the  soil  and  washed  in 
among  the  roots,  wiU  materially  assist  the  crop.  During  the  process  of  coloiing 
and  ripening  an  abundance  of  air  and  sunlight,  with  a  diminished  supply  of 
water,  will  mcrease  the  flavor.  Fruits  ripened  under  glass  in  a  damp,  warm 
atmosphere  are  generally  tasteless.  After  the  fruit  is  removed  the'  trees  should 
be  examined,  and  all  strong  shoots  that  are  not  ripen^^  should  be  entkely 
removed ;  this  will  tend  to  insure  an  abundance  of  fnilt  buds  on  the  more  slender 
but  more  perfectly  ripened  growths. 

NATIVE  GRAPES  UNDER  GLASS. 

Four  years  ago,  wishing  further  to  illustrate  that  leaf  mildew  on  native  grapes  was 
solely  an  atmospherical  production,  and  for  other  experimental  purposes,  I  planted 
a  small  collection  in  a  rude  glass  structure,  which  will  be  best  understood  by 
supposing  an  enclosure  made  by  placing  a  few  glazed  sashes  against  a  common 
board  fence.  The  grapes  were  planted  on  the  outside  in  front,  and  in  time  two 
stems  were  secured  from  each  plant,  one  of  which  was  trained  under' the  glass 
roof,  and  the  other  to  a  trellis  set  fonr  feet  from  the  outside  of  the  front,  fully 
exposed  to  the  atmosphere.  A  width  of  four  feet  was  dug  up,  about  16  inches 
in  depth,  for  a  border.  The  soil  being  rather  poor  in  quality,  a  coating  of  manure 
was  spread  over  it,  as  a  mulch,  after  the  vines  were  planted;  this  mulching  has 
subsequently  b^en  annually  renewed. 

The  experiment  as  regards  mildew  has  been  instructive,  but  the  satisfactory 
results  of  the  crop  under  the  glass,  and  the  great  excellence  of  the  fruit,  when 
taken  into  consideration  with  the  veiy  small  amount  of  cost  and  care  required  to 
prodnce  it,'  induces  the  belief  that  if  this  mode  of  growing  the  best  varieties  of 
native  grapes  was  more  generally  known,  many  would  avail  themselves  of  the 
su^estion. 

There  are  many  localities  where  the  grape  does  not  produce  with  unifoim  suc- 
cess, and  in  more  only  the  hardier  and,  as  it  unfortunately  happens,  tue  most 
inferior  varieties  susceed;  and  in  northern  climates  the  season  of  giowth  is 
so  short  and  capricious  as  to  render  grape-growing  a  very  unprofitable  culturo. 
In  all  such  cases  the  mode  under  consideration  is  to  be  recommended 

The  question  has  been  put  as  regards  thB  propriety  or  necessity  of  growing 
native  grapes  in  this  n^anner,  when,  with  the  same  amount  of  trouble  and  expense, 
the  finer  and  higher-flavored  foreign  grapes  may  be  produced.  My  reply  to  this 
is  that  the  foreign  grape  cannot  be  produced  in  equal  condition  with  the  same 
care  and  cost ;  and  as  regards  the  higher  or  finer  ^vor  of  the  foreign  varieties, 
there  is  much  error  extant.  If  we  except  the  peculiar  aroma  of  the  Muscat 
varieties,  thero  is  probably  no  foroign, grape  that  would  be  preferred  to  the  lona 
wbea  ripened  under  these  conditions;  even  as  regards  size  and  beauty  of  bunch 
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and  berry,  wlien  properly  thinned,  they  axe  all  that  need  bo  desireS.  Then  the 
Maxatawny,  Delaware,  and  Diana  are  but  little  inferior,  and,  so  far  as  variety 
of  flavors  is  concerned,  they  are  not  surpassed  even  by  the  foreign  sorts. 

The  Bouthem  varieties  of  chicken  grape,  such  as  Lenoir,  Devereaux,  and 
Herbemont,  which  rarely  ripen  to  perfection  in  the  northern  States,  can  be 
matured  in  these  structures.  Although  the  berries  of  these  varieties  are  small, 
they  possess  a  piquant  flavor  altogether  peculiar,  and  are  very  fine  when  in  per- 
fection. The  care  required  in  the  management  is  of  the  most  simple  character 
A  glass  roof  supported  on  posts  will  answer  every  purpose  except  security  against 
depredators.  If  the  sides  and  ends  ar*  covered  with  common  boards,  ample  ventila- 
tion being  provided  by  openings  on  all  sides,  so  that  the  roof  may  be  permanent, 
and  these  openings  covered  with  wire  or  other  netting,  birds  and  wasps  would  be 
excluded — ^both  of  which  are  frequently  troublesome — and  the  building  other- 
wise properly  secfnied. 

The  daily  routine  of  attention  generally  practiced,  and  supposed  to  be  neces- 
sary, in  the  culture  of  the  foreign  mpe  under  glass,  is  not  required  with  the 
native  varieties.  The  ventilation  should  be  cohtmuous — ^no  closing  up,  unless 
it  may  be  desirable  as  a  security  against  unusually  severe  storms  or  during 
extreme  colds  in  winter.  A  dry  atmosphere  after  the  fruit  is  set  is  rather  favor- 
able. If  thrips  are  observed  on  the  foliage,  fumigations  with  tobacco  will  drive 
them  out,  and,  the  roots  b^g  in  an  outside  border  inhere  they  are  under  the 
influence  of  the  natui^  atmosphere,  the  plants  require  no  more  of  special  atten 
tion  than  vines' in  the  ordinary  vineyard. 

The  subject  is  well  worthy  the  attention  of  those  whose  situation  will  not 
enable  them  to  secure  fruit  in  open-air  culture;  and  even  in  the  most  favored 
grape  localities,  to  insure  table  fruit  of  the  best  kind,  this  plan  will  be  found 
exceedingly  satisfactory. 

ASB0BBT91C 

In  accordance  with  your  instructions,  I  have  prepared  a  plan  for  laying  oat 
the  new  grounds  of  the  department  as  an  arboretum. 

The  design  includes  a  list  of  all  trees  and  shrubs  which  are  hardy,  or  sup- 
posed to  be  hardy,  in  this  latitude,  arranged  in  accordance  with  the  classification 
of  Dr.  Gray,  in  his  Manual  of  Botany,  also  with  a  duer  regard  to  landscape  effect, 
the  design  being  an  endeavor  to  combine  a  complete  arboretum,  arranged  in 
strict  accordance  with  a  botanical  system,  and  at  the  same  time  produce  a  high 
degree  of  effective  landscape  gardening  and  pleasure-ground  scenery,  a  combina- 
tion not  hitherto  attempted  on  a  similarly  extended  scale. 

With  regard  to  the  value  of  an  arboretum,  it  may  be  stated  brie;fly  that  its 
utility  is  as  obvious  and  important  as  any  other  museum  of  natural  history*- 
certainly  not  inferior  to  any  in  the  intrinsic  value  of  its  connection  with  arts  and 
manufactures,  and  presenting  a  school  of  instruction  that  will  largely  tend  to 
advance  our  progress  in  the  Knowledge  of  v^table  physiology,  and  fmnidi  a 
strong  incentive  to  botanical  studies. 

Unlike  many  other  museum  collections,  this  will  constantly  vaiy  in  its  beauty 
and  attractiens ;  the  yearly  development  of  individual  forms,  with  its  combinations 
of  form,  foliage,  flowers,  and  fruit,  the  opening  buds  in  spring,  and  the  gorgeous 
hues  of  the  autumn  &liage,  represent  extreme  periods  between  which  each  day 
has  its  own  peculiar  beauties. 

To  the  artist  such  a  collection  presents  a  field  where  may  be  studied  the  form 
of  every  leaf  and  outline  of  the  superior  vegetation  of  the  temperate  zones,  and 
the  botanist  will  here  find  the  material  living  presence  of  those  objects  which,  in 
their  more  refined  relations,  enter  into  his  abstract  and  recondite  aJrangements. 

Such  a  collection  of  plants  has  been  a  long-felt  want  in  this  country,  and  it  is 
doubtful  wheiher  any  other  can  compare  with  it  in  arboreal  wealth.    The  reports 
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of  the  Podfio  railroad  survey  reveal  a  vast  ntunber  of  plants  and  trees,  few  of 
which  have  as  yet  been  introduced  to  cultivation.  It  is  to  be  hoped  that  efforts 
may  be  made  towards  gaining  a  more  intimate  knowledge  of  the  botany  of  the 
western  States  and  Territories^  and  living  plants  secured  and  placed  in  the 
arboretum. 

Immediately  in  front  of  the  Department  building  a  design  is  introduced  for  a 
strictly  geometrical  garden,  in  order  to  produce  an  effective  example  of  this  style 
of  improvement  as  a  fitting  accompaniment  to  such  a  structure — ^the  only  con- 
nection in  which  architectural  terraces  and  similar  features  are  admissible. 

The  roads  and  walks  are  so  situated  as  to  render  access  easy  to  all  prominent 
portions  of  the  ground.  At  no  time  do  these  form  an  essential  feature  in  beauty 
of  seenery;  they  are  so  entirely  utilitarian  in  character  that  their  beauty  is  one 
of  necessity  only 

KOTES  ON  GBAPE  CLDIATES 

Puling  the  latter  portion  of  the  month  of  August  I  was  authorized  to  visit 
some  of  the  principal  grape-growing  localities  in  the  States  of  New  York,  Ohio, 
and  Missouri.  Much  valuable  information  was  collected  during  the  brief  tour. 
The  great  extent  and  success  of  vineyard  culture  on  the  shores  and  islands  of 
Lake  Erie  promised  a  field  of  much  interest,  and  expectations  were  more  than 
realized/  both  in  extent  of.  operations  and  results. 

Thcf  influence  of  large  bodies  of  water  in  ameliorating  climates  is  well  under- 
stood, and  has  been  turned  to  practical  advantage  in  this  locality  in  the  produc- 
tion of  the  Catawba  and  other  grapes  that  ripen  to  great  perfection  under  the 
lake  influence,  while  further  south  and  more  inland  these  £rnits  are  a  very  uncer- 
tain crop,  seldom  obtaining  perfection  before  being  cut  down  by  the  frost.  The 
influence  of  the  lake,  with  the  accumulated  heat  of  summer,  in  warding  off 
early  faU  frx)st,  and  thus  virtually  lengthening  the  season  to  an  equality  with 
cliniates  of  several  degrees  of  more  southern  latitude,  is  happily  accompanied 
with  a  hygrometrical  condition  of  atmosphere  which  seems  emmently  congenial 
to  the  heedthy  growth  of  the  grape. 

The  leaf  mildew,  owing  to  comparative  freedom  from  heavy  dews,  is  not  so 
prevalent  as  to  cause  serious  injury,  although  the  plants  are  not  altogether 
exempt  from  this  malady ;  the  rot  in  the  berry  is  more  frequently  seen,  especially 
on  soils  rich  in  organic  matter ;  on  black,  mucky  soils  this  disease  is  very  injurious. 
It  attzacted  but  little  attention  until  within  a  few  years ;  now,  however,  it  is  assum- 
ing proportions  calculated  to  excite  anxiety. 

Oincannati  and  neighborhood  has  long  been  specially  identified  with  the  pro- 
duction of  wine,  and  was  for  many  years  considered  as  possessing  unusual  cli- 
matic advantages  for  the  culture  of  the  grape.  As  vineyards  extended  over  other 
and  distant  portions  of  the  countiy  it  was  found,  on  comparing  results,  that  the 
supposed  peculiar  adaptability  of  that  region  was  largely  imaginative.  Many 
of  uie  older  vineyards  are  on  poor  declivities^  where  they  seem  to  have  failed 
from  sheer  i^ant  of  nutrition.  It  is  also  presumable  that  a  management  based 
upon  the  experience  and  practice  of  foreign  vignerons  has  had  an  injurious  effect 
vtpan  the  health  of  the  Ainerican  species  and  varieties. 

Of  late  years  many  new  plantations  have  been  made,  and  the  vines  are  more  gen- 
eroosly  and  liberally  treated,  both  in  regard  to  soil  and  manipulation.  These 
mresent  a  very  healdiy  and  promising  appearance,  with  no  more  than  an  average 
liability  to  disease,  depending  upon  treatment  and  location. 

Hermann,  Missouri,  may  be  cited  as  another  representative  point  of  grape  and 
wine  culture.  Many  varieties  attain  perfection  here  that  fedl  to  ripen  in  more 
northern  regions.  I  have  nowhere  seen  so  many  varieties  in  equal  health, 
though  such  as  are  subject  to  rot  in  other  localities  are  also  similarly  affected, 
and  mildew  is  also  more  or  less  to  be  found,  according  to  position  and  nattire  of 
varieties. 
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The  supposition  that  Baooessfdl  grape-growing  ia  oonfinod  to  localities  border- 
ing on  large  bodies  of  water  does  not  seem  td  1^  supported,  at  least  to  the  extent 
claimed.  It  is  a  great  mistake,  however,  to  sapppse  that  this  claim  is  merely 
hypothetical.  It  lias  long  ago  been  observed  that  the  vicinity  of  lakes  is 
exempt  from  early  autumn  frosts  ^  thns  the  season  of  growth  is  greatly  extended, 
and  late  varieties  will  ripen  to  a  perfection  that  cannot  be  attained  in  localities 
many  de^es  southward,  where  the  ^wth  is  destroyed  by  early  frosts.  The 
equable  degree  of  atmospherie  humidity  and  comparative  exemption  from  heavy 
dews  are  conditions  extremely  favorable,  as  seen  in  the  general  healthy  appear- 
ance of  the  vines,  and  although  mildew  may  be  occasio^Jly  seen  on  the  foHage, 
it  is  rarely  so  prevalent  as  to  serioufly  injure  the  crop. 

Another  example  of  a  favored  region  is  found  at  Hammondsport,  Steuben 
county.  New  York.  Here  the  Catawba  and  other  late  grapes  mature,  and  their 
culture  is  rewarded  by  a  remarkable  degree  of  success,  taking  the  latitude  into 
consideration.  These  extensive  vineyards  are  on  steep  hill-sides,  extending 
for  several  hundred  feet  above  the  valley ;  the  soil  is  a  drift  formation,  and 
the  surface  is  thickly  covered  with  loose  shale ;  in  many  acres  the  soil  seems 
completely  covered  with  stones.  The  influence  of  Keuka  lake  is  supposed  to 
account  for  the  suqcess  of  this  locality,  but  some  of  the  best  vineyards  are  so 
bn  from  the  lake  that  its  agency  can  have  but  little  if  any  effect  on  the  climate; 
the  body  of  water  is  also  too  limited  to  effectually  lengthen  liie  season  of  growth, 
as  is  unquestionably  the  case  on  the  shores  of  the  great  lakes.  The  adapta- 
bility of  this  locality^or  grapes  may  be  attributed  to  the  nature  of  the  soil  and 
the  eonflguration  of  surface.  The  deposition  of  heavy  dews  is  prevented  owing 
to  the  great  elevation,  combined  with  the  heat  absorbed  during  the  day  by  the 
abouncUng  stony  surfaces,  so  that  the  plants  are  exempt  from  mildew,  and  the 
foliage  uninjured  untj^  growth  is  checked  by  frost.  The  soil  is  of  a  character 
that  insures  a  healthy  but  not  an  over-luxuriant  growth ;  the  wood  matures  as  it 
grows,  a  valuable  condition  not  always  realized.  There  is  no  excess  of  succulent 
vegetation ;  even  the  extremities  of  the  branches  are  brown  and  hard  before  the 
crop  is  gathered.  The  excellent  quality  of  grapes  ripened  under  such  favorable 
drcumstances  cannot  be  questioned. 

TJie  distingidishing  peculiarity  qf  a  good  grape  climate  is  that  of  the  entire  absence 
qf  mildew  on  tlie  fdiage.  This  statement  is  made  with  a  knowledge  of  the  dis- 
astrous effects  of  rot  in  the  berry,  which  is  found  occasionally  in  sections  where 
leaf  blight  is  seldom  seen,  and  in  such  sections  is  properly  considered  the  greater 
evil  of  the  twoj  but  if  we  sum  up  the  experience  of  grape-growers  throughout 
the  country  we  shall  find  that  success  or  failure  of  varieties  are  wholly  depend- 
ent upon  the  absence  or  presence  of  mildew.  The  Delaware  may  be  noticed  as 
a  variety  not  subject  to  failure  from  rot  in  the  berry,  ripens  early  enough  to  bo 
available  over  as  great  an  extent  of  country  as  any  kind  in  cultivation;  has 
intrinsic  merits  that  would  place  it  even  in  the  most  limited  collection,  but  it  is 
so  liable  to  mildew  as  to  restrict  its  culture  to  a  few  certain  or  rather  uncertain 
localities.  It  cannot  be  planted  witluthe  same  freedom  as  the  Concord,  Perkin8» 
lyes,  and  others  of  equal  hardiness  in  resisting  mildew.  Even  the  foreign  grape 
succeeds  admirably  if  protected  frx)m  mildew,  and  only  for  this  disease  could  be 
cultivated  with  as  mucn  certainty  as  the  Concord.         * 

It  is  a  difficult  matter  for  those  who  are  fortunately  placed  in  favorable  local- 
ities, and  whose  observations  have  not  extended  beyond  their  immediate  neigh- 
borhood, to  realize  the  extent  of  this  disease;  they  are  under  the  impression  that 
its  importance  is  exaggerated.  A  moment's  consideration  might  convince  them 
that  ii  the  disease  did  not  exist  there  would  be  no  occasion  for  allusions  to  it. 

Seeing  that  the  hygrometrical  conditions  of  the  atmosphere  have  so  much 
influence  on  the  health  of  the  grape,  it  becomes  a  leading  question  how  best  to 
reach  a  knowledge  of  tmitable  localities.  I  conceive  H^i  this  may  be  ascer- 
tained from  a  senes  of  systematio  and  thorough  hygiometrio  observationfl,  both 
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in  localities  known  to  be  fftvorabla  as  well  m  in  ^ose  where  failiiTes  ooncitantlv 
oocnr.  By  this  means  facts  may  be  aoeamnlated  regarding  the  actual  degree  of 
humidity  in  the  air  most  favorable  to  the  development  of  grape  fonel  that  will 
enable  us  to  test,  by  proper  instruments,  the  adaptability  of  any  loccuity  for  suc- 
cessful grape  culture,  and  avoid  the  many  disappointments  and  losses  consequent 
upon  the  absence  of  accurate  data  on  this  subject 

So  far  as  present  knowledge  warrants  an  opinion,  a  good  wine-grOwing  region 
is  one  where  the  season  of  growth  is  of  sufficient  length  to  ripen  to  perfection 
oar  best  wine  grapes,  exempt  &om  late  spring  frosts,  heavy  summer  dews,  and 
early  frosts  in  autumn.  There  are  many  points  in  the  northern  and  western 
States  where  all  these  conditions  exist,  so  far  as  refers  to  the  varieties  of  the 
Ijabrusca  and  Cordifolia  species ;  but,  entertaining  the  opinion  that  the  southern 
varieties  of  the  chicken  grape,  such  as  Lenoir,  Devereaux,  Herbemont,  Norton's 
Virginia,  Gynthiana,  and  Cunningham,  will  produce  a  distinct  class  of  excellent 
wines,  (if  they  do  not  ultimately  take  the  lead  in  this  production,)  we  must  look 
to  regions  where  these  varieties  can  be  matured. 

About  10  years  ago  Mr.  Silas  McDowell,  of  Franklin,  Macon  county,  North 
Carolina,  directed  attention  to  the  ''  Belt  of  no  frost,  or  Thermal  belt,"  on  the 
slopes  of  the  southern  Alleghanies.  Various  communications  were  published  by 
Mr.  McDowell,  which  attracted  notice  at  the  tune.  Convinced  that  these  observa- 
tions were  of  great  value,  and  directly  applicable  to  our  subject,  it  may  not  be 
cat  of  place  to  quote  from  the  more  recent  c^  these  letters : 

Among  the  valleys  of  the  southem  Alleghanies  sometimes  winter  is  sncceeded  by  wann 
weather,  which,  continuing  throngh  the  months  of  March  and  April,  brings  out  vegetation 
npidly  and  clothea  the  forests  in  an  early  verdure.  This  pleasant*  spring  weather  is  termi- 
nated by  a  few  days*  rain,  and  the  clearing  up  is  foUowea  by  cold,  raking  winds  from  the 
northwest,  leaving  the  atmosphere  of  a  pure  indigo  tint,  through  which  wink  bright  stars, 
bnt,  if  the  wind  subsides  at  night,  the  succeeding  morning  shows  a  heavy  hoar  frost;  veg- 
etation is  utterly  killed,  including  all  manner  of  fruit  germs,  and  the  landscape  clothed  in 
▼ordure' the  day  before  now  looks  dark  and  dreary. 

It  is  precisely  under  this  condition  of  things  that  the  beautifril  phenomenon  of  the  vernal 
sone,  or  thermal  belt,  exhibits  itself  upon  our  moimtain  sides,  commencing  about  300  feet 
vertical  height  above  the  valleys,  and  transversing  them  in  a  perfectly  horizontal  line  through- 
out their  enure  lenc;th  like  a  vast  green  ribbon  on  a  black  ground.  Its  breadth  is. 400  leet 
vertical  height,  and  from  that  wider,  according  to  the  degree  of  the  angle  of  the  monntain 
with  the  plane  of  the  horizon.  Vegetation  of  all  kinds  within  the  limits  of  this  zone  is 
untouched  by  frost ;  aud  such  is  its  protective  influence  that  the  most  tender  of  our  native 
grapes  has  not  failed  to  produce  abundant  crops  in  26  consecutive  years.  The  thermal  belt 
must  exist  in  all  countries  that  are  traversed  by  high  mountains  and  deep  valleys,  as  the 
natural  causes  that  produce  it  are  as  infallible  as  those  which  produce  the  rainbow  in  the 
clouds. 

The  philosophy  of  the  subject  is  dcBcribed  as  follows : 

Frost  is  bnt  crystalized  dew,  and  can  only  form  during  clear,  still  nights,  when  the  atmos- 
phere  is  in  repose.  The-  atmosphere,  when  at  rest,  fiftlls  into  a  series  of  strata,  one  lying 
above  the  other,  the  heaviest  stratum  becoming  the  base  of  those  above  it,  and  all  take  posi- 
tions according  to  their  weight  and  density,  upon  the  principle  of  cavitation. 

Heat  is  the  a^nt  that  prixluC'es  this  result.  The  heat  is  or  two  kinds,  both  from  the  same 
source ;  the  primary  one  being  the  6un*s  rays  direct,  and  the  other  the  heat  reserved  or 
retained  by  the  earth.  This  heat  is  ever  radiating,  and  in  cold,  clear,  still  nights  it  mounts 
upward  through  the  cold,  damp  air,  taking  from  it  its  caloric,  while  the  latter  rushes  down 
in  a  cold  frost,  produciug  currents,  and  hence  the  lowest  ground  in  a  valley  is  over  subject 
to  the  hardest  frosts.  The  warm,  dry,  light  current  keeps  mountiiog  upward  like  cork  in 
water,  until  it  reaches  a  stsatum  of  atmosphere  too  thin  and  light  to  support  it,  when  it  con- 
sequently falls  back  and  forms  its  warm,  ory,  genial  stratum  upon  the  top  of  the  lower  or 
frost  stratum :  and  hence  in  cold,  frosty  nights  is  produced  the  phenomenon  of  the  vernal 
zone. 

It  is  a  fact  that  can  be  well  attested,  that  all  attempts  to  cultivate  the  grape  in  our  low, 
damp  valleys  have  utterly  failed,  the  plants  being  attacked  by  what  is  called  the  mildew- 
Uight;  while  the  few  vines  that  ^row  upon  the  small  farms  lying  high  upon  the  mountain 
sides  have  ever  matured  their  fruit  in  the  greatest  perfection,  and  the  true  reason  of  this  is 
that  all  good  varieties  of  grapes  are  of  tender  organization,  and  i^asily  affected  by  a  damp 
atmosphere  and  chill  dew.  And  on  the  mountain,  being  within  toe  comparatively  dry 
I  sone,  they  grow  in  an  atmosphere  peculiarly  adapted  to  the  delicacy  of  their  tender 
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organization.  In  view  of  tboM  facts,  I  si^  ooofidently  that  any  wall  conductad  effort  at 
grape  culture  will  succeed,  whether  it  be  upon  the  ilopee  of  our  Aileghaniea.  or  upon  the 
mountain  sides  that  skirt  the  vaireys  of  tbe  northern  States,  and  all  that  is  required  toinsore 
success  is  to  ascertain  where  this  tbermal  belt  is,  and  lo  plant  the  vine  within  its  limits. 

As  may  be  readily  imagined,  this  belt  varies  in  its  height  above  the  vaUeys, 
accordiDg  to  the  configuration  of  the  country,  ind^endent  of  the  height  above  Uie 
level  of  the  sea;  there  cannot  be  any  doabt  bat  that|  either  by  observations  ou 
vegetation  or  by  instrumental  tests,  these  favorable  zones  wul  be  determined, 
and  grape  culture  reduced  to  a  oertsunty;  instead  of  being  a  matter  of  individual 
expeiimenty  as  it  is  at  the  present  time. 
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If  there  is  any  one  element  in  plant  growth  of  more  importance  than  another,  ii 
is  water.  Crops  usually  fail  or  succeed  in  proportion  as  they  receive  an  equal  dis* 
tribution  or  uniform  supply  of  this  element.  Irailures  are  more  frequently  referred 
either  to  a  deficiency  or  to  a  surplus  of  rain-falls  than  to  any  other  cause.  Hence 
one  of  the  chief  essentials  to  culture  is  to  maintain  the  presence  of  a  proper  amount 
of  available  water  to  crops,  and;  as  for  as  practicable,  raard  against  excess  on 
either  side.  And  this  is  entirely  within  the  control  of  me  cultivator;  the  three 
operations  of  draining,  subsoiling,  and  mulching,  when  properly  understood,  com- 
prise all  the  requisites  of  success,  and  enable  him,  in  a  very  great  measure,  to 
regard  with  comparative  indifference  whether  the  season  prove  unusually  wet  or 
unusually  dry;  if  the  former,  the  drains  remove  all  superfluous  water,  and  the 
loosening  of  the  subsoil  allows  the  egress  of  water  through  all  its  pores,  which  are 
speedily  filled ;  and  mulching  the  surface,  so  as  to  prevent  evaporation,  retains 
the  water  where  plants  can  reach  it,  instead  of  its  being  rapidly  consumed  by 
drying  winds  sweeping  over  the  soil. 

Of  all  operations  relating  to  soil  culture,  there  are  none  whose  value  is  so  well 
established  as  these,  and  yet  they  are  operations  to  which  the  great  majority  of 
cultivators  are  strangers.  Crops  may  be  delugedi  starved,  for  want  of  proper 
depth  of  soil,  or  burned  up  by  drougnt  and  heat,  yet  the  well  known  remedies 
against  such  extremes,  are  practically  ignored. 

Objectors  to  draining  frequently  argue  that  in  a  climate  sul^'ect  to  long-con- 
tinued droughts  it  is  worse  than  useless,  as  it  would  still  further  mcrease  the  evils 
resulting  from  a  deficient  supply  of  moisture.  It  seems  not  to  .be  eenerally  under- 
stood that  draining  in  connection  with  proper  culture,  increases  the  capability  of 
the  soil  for  absorbing  and  retaining  moisture.  Place  a  sponge  in  a  tight  vessel 
and  sprinkle  it  with  water;  for  a  time  it  will  all  be  absorbed,  but  as  soon  as  the 
pores  are  filled  it  ceases  to  be  taken  up.  Soils  act  in  a  similax  manner.  They 
also  have  their  respective  absorbing  capacities,  varying,  of  course,  according  to 
their  nature,  whether  a  compact  clay  or  a  peaty  morass.  The  last  is  of  such 
an  absorbent  character  as  to  be  commonly  designated  spongy.  The  object  in 
drainini^  is  simply  to  allow  the  superfiuous  water  to  pass  on.  No  water  can 
reach  the  drains  until  the  pores  of  the  soil  are  satisfied  or  filled.  It  is  there- 
fore evident  that  the  deeper  the  soU  is  drained  the  greater  becomes  the  reservoir  of 
contained  moisture,  so  that  on  soils  of  a  gravely  or  sandy  nature  a  more  luxu- 
riant vegetation  wiLl  be  produced  after  they  are  artificially  drained.  With  clay 
soils  this  improvement  is  still  more  obvious;  no  good  clay  soil  can  be  considered 
in  best  cropping  condition  until  drained.  Tillage,  manures,  and  seed  are  to  a  cer- 
tain extent  wasted  on  the  best  clays  without  this  fundamental  improvement. 

The  utility  of  deepening  the  soil  cannot  be  questioned.  In  common  parlance 
a  good  soil  is  seldom  mentioned  without  the  addition  of  the  word  efe^,  thus  tes- 
tifying to  the  value  of  this  property,  y-et  how  few  make  any  attempt  to  deepen  a 
shallow  soil.  The  probability  of  bringing  to  the  sm&ce  a  poor  strata  has  been 
given  in  argument  against  sabsoilkg,    Evien  if  this  were  the  result  it  would  be 
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an  additional  reason  in  favor  of  the  process,  as  it  would  place  the  soil  where  it 
can  be  enriched ;  bat  sabsoiling  pr5p^  only  loosens  the  under  strata.  Trench- 
mgy  which  implies  a  reversal  of  the  soil,  may  occasionally  afford  grounds  for  this 
objection/at  least  for  a  time,  until  it  becomes  properly  ameliorated. 

Draining  and  subsoiling  therefore  increase  the  amount  of  available  mois- 
ture in  the  soil.  To  keep  it  there  for  the  benefit  of  vegetation,  and  prevei^t  its 
escape  by  mere  surface  evaporation,  we  have  recourse  to  mulching.  As  it  is 
generally  known,  this  operation  consists  in  covering  the  &il  with  any  loose  ma- 
terial, such  as  straw,  wood  chips,  tan  bark,  &;c.,  and  although  it  may  not  be 
practicable  to  carry  out  this  process  to  any  great  extent  in  agiiculture,  yet  in 
orcharding,  and  indeed  all  tree  culture,  as  wml  as  in  the  case  of  small  fhiits,  it 
is  a  commendable  practice,  the  advantages  of  which  are  well  authenticated. 
Especially  in  newly  formed  plantations  is  its  great  Value  conspicuous ;  not  only 
is  evaporation  arrested,  but  the  soil  is  secured  against  the  compacting  effects  of 
heavy  rain  Calls,  weeds  are  kept  down,  and  root  growth  encouraged.  But  where 
it  is  not  expedient  to  apply  foreign  matter  to  the  smface  an  emcient  substitute 
can  be  had  in  the  soil  itself,  by  simply  keeping  the  surface  loose  by  cultivation. 
A  few  inches  of  loose,  powdery  soil  on  the  surface  forms  a  capital  non-conducting 
stratum,  and  likewise  has  the  great  advantage  of  being  easDy  secured. 

It  cannot  be  too  often  repeated  that  the  three  cardinal  operations  in  soil  cul- 
ture are  draining,  subsoiling,  and  mulching. 

WILLIAM  SAUNDERS. 

Hon.  HoBAOE  Capboit,  Commissioner. 


REPORT  OF  THE  CHEMIST. 


Sib  :  I  have  the  honor  to  submit  the  report  of  the  chemical  division  of  this 
Department  for  the  year  past,  embracing  a  statement  of  the  work  done  in  the 
laboratory  during  that  period. 

In  reviewing  the  variety  of  the  operations  carried  onr  therein,  I  am  happy  to 
say  that  it  corresponds  more  nearly  than  hitherto  to  what  properly  belongs  to 
agriculture,  and  that  much  of  the  assistance  before  lent  to  private  enterprise  has 
been  withheld.  Thh  efforts  which  have  been  made  to  effect  a  change  in  the 
employment  of  the  laboratory  by  directing  its  labors  to  subjects  of  importance 
to  scientific  agriculture  have  been  in  part  successful.  ' 

A  number  of  analyses  not  in  the  special  domidn  of  agricultural  chemistry 
have  been  made  at  the  solicitation  of  correspondents  of  the  Department.  The 
following  classification  represents  the  variety  of  that  portion  which  was  deemed 
worthy  of  examination  and  report. 


AUiraci  qf  the  mriety  qf  amlyiical  work  performed  in  tJie  laboratory  during  1867, 

Silver  ores. 

Iron  ores. 

Wine  from  wild  grapes,  Massachusetts. 


Earth  paints. 
FollexB'  earths. 
8teatitic  days. 
FemginoTis  dajn. 
SiUco^ominons  clays 
Amllaceous  clays. 
Calcareons  clays. 
Limestones  in  vaiiety 
CaleaieoQs  minerals. 
Boofiojg  slates. 
VarieHies  of  pyrites. 
Bitominoos  shales. 
Blendes. 
Copper  oiw. 
Gold  ores. 


Wine  from  Califonua. 

Wine  from  Missouri. 

Wine  from  New  York. 

Wine  from  North  Carolina. 

Mineral  waters  from  District  Columbia,  Vir 

g^inia,  Maryland,  and  Illinois. 
Shell  n-irls  from  Mississippi,  Virginia,  and 

Maryland. 
Green  sand  marls  from  Maryland  and  Vir 

ginia. 
Stone  marls  from  lifississippL 
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Also  examinations  for  other  departments  of  the  govenmient. 

During  the  summer  and  autumn  the  laboratory  has  been  occupied  with  a  series 
of  experiments  upon  the  absolute  growth  and  relative  saccharine  richness  of  the 
sugar  beet.  In  the  report  of  last  year  I  called  the  attention  of  the  late  Mr. 
Newton  (Commissioner)  to  the  great  importance  of  devoting  the  efforts  of  the 
Department  to  the  sugar  interest  of  the  country,-  and  coupled  with  it  the  necessity 
of  placing  the  growth  of  the  sugar  beet  and  sugar  manufacture  from  it  move 
prominently  hetoie  our  people  as  a  new  industiy,  and  a  source  of  great  national 
wealth. 

Considering  the  great  extent  of  territory  of  the  United  States,  and  how  large 
a  portion  lies  under  the  south  temperate  zone,  it  is  remarkable  how  few  plants 
have  been  cultivated  for  their  value  in  sugar.  To  show  thisfEUSt  it  is  only  neces- 
sary to  submit  the  following  table : 


Amount  qf  sugar  and  molasses  produced  in  the  United  States  in  1860,  from  the 
eighth  cefisus  United  States. 

Case  sugar,  In  hogsheads  of  1, 000  ponndfl  each 23^962 

Haplatagar,  in  pounds 40,lSiU,083 

Molasses,  of  cane, gallons  of 14,963,896 

Molasses,  of  maple,  gallons  of 1,597,974 

Molasses,  of  sorghnm,  gallons  of 6,696,181 

Of  the  230,000,000  pounds  cane  sugar  raised  in  the  United  States  Louisiana 
had  produced,  up  to  1860,  221,000,000  pounds. 

The  importations  of  sugar  into  the  United  States  in  the  same  year  (1860)  were 
as  follows,  (from  Commerce  and  Navigation  Beport,  1860 :) 

Brown  sugar,  pounds 693,944,672 

Loaf  and  refined,  pounds 771,334 

Molasses,  pounds 86,352 

White  clayed  powdered  sugar 1,035,639 

These  figures  show  how  small  a  proportion  of  the  sugar  consumed  in  this 
country  has  been  raised  within  .its  limits ;  this,  too,  in  a  year  during  which  there 
was  no  unusual  interference  with  the  industry. 

The  country  should  be  able,  under  an  improved  system  of  agriculture,  not 
only  to  supply  its  owa  demand  for  this  necessary  article  of  diet,  but  should  also 
be  able  to  expoi*t  a  surplus  each  year  to  Europe.  To  give  an  idea  of  the  extent 
of  the  European  demand  the  following  table  is  taken  from  Stammer's  Jahres 
bericht  der  Zuckcifabrikation,  1866 : 

Sugar  consumption  in  Europe  in  the  year  1865. 


Country. 


Population. 


WelghtinZoU. 
verein  cwts. 


Consomptioa 
per  capita  in 


Belgium 

Denmark 

Great  Britain  and  Ireland 

France < 

Greece 

HauBcatic  towns  and  islands. . 

Holland 

Italy 

Austria 

Portugal 

Russia 

Sweden  and  Norn-ay 

Switzerland 

Spain 

Turkey 

Zoll  verein,  (Germany) 


70,000 
00,000 
KW.OOO 
K)0.000 
KW.OOO 
K)0,000 
)00,000 
WO,  000 
i59.470 
K)0,000 
KX),000 
>00,000 
500,000 
)00,000 
X)0,000 
570,330 


Minor  European  states  . 
Total 


294,000,000 


568,020 

170,000 

11,028.200 

5, 587, 980 

66,613 

231,668 

403,890 

1, 093, 127 

1,110,591 
250,000 

1,330,000 
410,914 
364,685 

1,026,201 
476,068 

3,428,639 


27,416,715 
4,259,782 


31,  C76, 497 


13.00 

11.33 

36.66 

14.70 

6w7« 

25.66 

13.46 

5.00 

2.92 

6.58 

1.66 

1L74 

laeo 

6.41 
3.00 
9.29 


9.33 
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To  meet  this  demand  sugar  is  supplied  in  the  following  channels,  and  from 
only  two  botanical  sources,  viz.,  the  cane  and  the  beet : 

JBeet  sugar  production  and  colonial  sugar  entries  in  Europe  in  1865. 


Conntry. 


Great  Britain  and  Ireland. . 

France 

Holland 

•Spain 

PortugaT 

Belgium 

Denmark. 

Sweden  and  Norway 

Hasseatic  and  other  ports. 

Zollverein 

Austria. 

Rasaia.' 

Poland 


Total. 


Cane  sng^ar  im- 
ported, in  Zoll- 
verein cwts. 


11,382,895 

4,573,360 

2,292,000 

1,092,723 

250,000 

200,000 

500,000 

357,000 

507,000 


21,155,427 


Beet  sngarpro- 
duced,  in  Zoll- 
verein cwts. 


3,800,000 
70,000 


500,000 


3,600,000 

1,300,000 

1,000,000 

300,000 


10,570,000 


Total,  in  Zoll- 
verein cwts 


11,382,895 

8,373,360. 

2,302,000 

1,092,723. 

250,000 

700,000 

500,000 

357,000 

507,000 

3,600,000 

1,300,000 

1,000,000 

300,000 


31,725,427 


A  glance  at  this  table  shows  that  after  only  half  a  century  of  existence  the 
beet-sugar  production  is  one-third  of  the  total  supply,  and  is  every  year  increaa- 
ing.  The  following  return  for  1 866  shows  that  this  production  rose  above  one- 
thffd  of  the  total,  and  this  allows  a  greater  consumption  per  individual,  which 
in  one  European  country  (Russia)  was  as  low  as  1  -f^  pounds  per  head,  or 
^^  of  what  is  consumed  in  Great  Britain. 

European  beet  sugar  production  for  three  years  ending  1866. 


Country. 


1865-'66,in 

Zollverein 
cwts.    - 


1864-'65,  in 
Zollverein 
cwts. 


1863-»64, 
in  Zollve- 
rein cwts. 


Germany,  (Zollverein) 

Fiaaoe 

Austria 

Roasia 

Belgium... 

Poland  and  Sweden — 
Holland 

Total 


3,698,825 

5,354,940 

1,350,000 

1,000,000 

831,037 

300,000 

70,000 


3,413,214 

2,980,280 

1,691,280 

1,534,505 

437,896 

230,000 

50,000 


3,023,600 

2,169,340 

1,169,057 

1,413,263 

400,620 

217,517 

60,000 


12,604,802 


10,337,175 


8,443,397 


The  drcuxustances  at  the  close  of  our  civil  war  were  such  that  the  cultivation 
of  the  sugar  cane  as  a  branch  of  industry  was  completely  arrested,  and  has  not 
since  been  resumed.  The  only  sugar  produced  in  this  country  is  that  of  the 
maple,  which  is  limited  in  extent  The  attempt  to  separate  and  crystallize  the 
cane  sugar  of  sorghum  on  a  large  scale  has  been  wholly  unsuccessM,  and  as  a 
Bacchariferous  plant  it  is  only  valuable  for  its  molasses. 

In  view  of  these  conditions  of  sugar  growth  it  appeared  to  the  chemist  that 
some  experiments  should  be  made  by  this  department  to  aid  the  efforts  of 
various  c^tivators  in  the  western  States  to  manufacture  sugar  from  beets. 

The  advantage  of  the  cultivation  c€- beets  for  sugar  rests  upon  many  valuable 
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recommeBdations.  To  the  fEunoaer  it  ia  a  crop  demanding  less  time  and  labor 
than  the  sugar  cane ;  an  acre  of  beets  requires  45  days'  labor  of  one  man  and 
14  days'  labor  of  one  horse.  The  produce  is,  ss  before  stated,  over  9  cwt.  2 
qrs.  Under  the  longest  systein  of  cultivation  the  ground  is  occupied  eight 
months.  According  to  the  United  States  Census  Reports,  (agriculture,)  1860, 
^'  a  domain  of  360  acres  in  the  south  is  worked  by  150  negroes,  which,  reckon- 
ing the  time  the  crop  is  on  the  ground  at  14  months,  would  bring  the  number  of 
days'  labor  by  one  man  to  177  per  acre."  According  to  the  same  authority  an 
acre  of  land  in  sugar  cane  yields  in  14  months  15  cwt.,  1  qr.,  and  10  lbs. 
Bcmarking  upon  this  the  superintendent  of  the  census  says :  '^Such  an  expend- 
iture of  labor  must,  in  the  nature  of  thin^,  absorb  the  greatest  part  of  the  prof- 
iis;  and  it  was  shown  that  the  cost  of  cmtivation  and  manufacture  of  cane  sugar 
was  equal  to  the  value  of  the  produce."  In  the  altered  condition  of  the  laborer  in 
the  south,  and  the  consequent  subdivision  of  land,  we  may  look  upon  the  culture 
of  sugar  from  the  sugar  cane  rb  abolished  as  a  branch  of  national  industry ;  the  winter 
climate  of  the  south  shows  it  to  be  less  favorable  than  that  of  the  West  India 
islands,  and  other  crops  requiring  less  time  and  labor  will  necessarily  be  grown 
in  a  newly  established  rotation. 

The  value  of  the  beet  cake,  or  the  residue  after  the  pressure,  is  very  great 
when  used  a^  a  food  for  cattle.  It  is  both  nutritious  and  agreeable,  containing 
a  considerable  amount  of  sugar  which  under  the  ordinary  processes  is  not  removed, 
besides  all  of  the  albuminous  or  protein-yieldbg  nitrogenous  matter,  so  that  a 
large  amount  of  manure  is  thus  secured  in  the  most  profitable  way.  During  the 
late  growth  it  is  often  customary  to  remove*  some  of  the  leaves  of  the  plant,  and 
thus  a  large  amount  of  fresh  food  is  secured  during  the  period  of  growth.  The 
fact  that  the  cane  refuse,  or  bagasse,  if  not  fit  for  ^od,  is  useful  as  fuel  in  boil- 
ing the  juice,  is  nut  an  equal  set-off  to  the  manure  value  of  the  beet,  since  under 
sugar-beet  cultivation  no  farmer  wiU  think  of  manufacturing  sugar  on  his  own 
farm. 

The  earlier  attempts  made  in  this  direction  in  this  country  have,  until  very 
lately,  proved  unsuccessful,  owing  perhaps  to  want  of  appreciative  combination 
between  the  grower  and  manufacturer.  To  be  successful  the  beet  must  be  gcowii 
on  a  large  scale,  and  the  sugar  manufactured  on  an  equally  extensive  plan.  No 
efforts  of  individual  fanners  nor  small  combinations  of  rural  districts  can  be  suc- 
cessful, since  large  capital  and  improved  machinery  are  necessary  fos  economical 
production. 

When  we  consider  that  a  rural  establishment  in  France  will  operate  on  not 
less  than  5,000  kilograms  per  day,  150,000  kilograms  per  month,  or  1,500,000 
Idlograms  in  the  season,  it  may  be  seen  that  the  manufacture  can  only  be  carried 
on  by  copartnership  with  large  farmers,  who  can  ferego  immediate  returns,  and 
also  derive  further  profit  from  alcoholic  distillation;  and  that  the  small  pro- 
ducers of  ten,  twenty,  fifty  to  a  hundred  tons  of  beet  (a  numerous  class)  would 
be  outside  of  these  operations. 

To  make  the  cultivation  a  success,  it  also  needs  amelioration  of  soil  by  judi- 
cious rotation,  full  use  of  residues,  and  rational  choice  of  manures^  a  greater 
soCdarity  between  farmers  and  manufacturers;  between  the  workshop  and  the 
fjEurm,  and  between  him  who  sells  and  him  who  manufactures ;  when  the  beet 
will  be  bought  according  to  its  value  in  sugar,  and  when  factories  will  be  built 
by  the  formation  of  farmer  companies. 

Much  of  the  success  of  beet-sugar  manufacture  in  Europe  is  due,  not  merely 
to  the  improved  treatment  of  the  juice  and  to  new  machinery,  but  also  to  the 
selection  of  improved  varieties  of  the  beet.  Dubrunfaut  in  his  work,  ''Art 
de  Fabriquer  le  sucre  de  betteraves,"  Paris,  1825^. quoting  fi^m  Payen,  in  the 
Technolomcal  Dictionary,  gives  the  Beta  Silvestns  as  the  fisst  variety,  and  Beta 
Alba  as  me  second,  with  otiier  varieties  and  sub-varieties  of  less  value— as  the 
Gastelnaudaiy,  &o.    The  order  of  richness  in  sugar  was:  Ist.  Beta  Alba;  2d. 
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Casteliiaadaiy.  The  varieties  of  Beta  Alba  have  been  maltiplied  smce,  and 
better  races  now  sapplant  the  older  ones,  the  Gastelnandaiy  having  almost  dis- 
appeared. Those  bronght  into  notice  by  M.  Vilmorin  are  much  cultivated  in 
France ;  the  Magdeburg  and  Silesian  beets  are  largely  grown  in  Germany. 

Believing  that  differences  in  climate  in  the  two  continents,  not  hitherto  appre- 
ciated, might  have  some  influence  in  varying  the  amount  of  sugar  which  the  beet 
in  Europe  has  been  proved  capable  of  yielding,  and  that  this  variation  might  be 
recognized  by  cultivation  under  such  surveillanee  that  Ihe  climatic  conditions 
should  be  accurately  known,  I  placed  the  subject  under  the  notice  of  the  late 
Commissioner,  Mr.  Newton,  requesting  that  a  series  of  experiments  on  the  growth 
of  reliable  French  beets  might  be  carried  out  on  the  experimental  farm  during 
the  year.  Mr.  Newton  immediately  gave  the  necess^ary  instructions  to  obtain 
the  seed  and  have  the  beets  raised  in  the  way  indicated.  Upon  these  plants  the 
experiments  now  detailed  were  conducted. 

The  cultivation  was  not  carried  out  in  a  careful  manner,  and  the  roots  were 
neither  so  large  nor  saccharine  as  M.  Vilmorin  states  them  usually  to  be  when 
grown  in  France.  The  varieties  wei*e  sown  upon  soils  of  different  tenacity  and 
richness,  and  the  drainage  was  not  uniform — ^a  fact  which,  taken  in  connection 
with  the  rain-fall,  will  explain  the  sudden  weekly  variations  in  the  percentages  of 
sugar. 

In  cultivation  the  beet  succeeds  wheat  Or  oats.  An  ordinary  rotation  in 
Francois:  1.  Barley,  or  wheat,  with  manure.  2.  B6ets.  3.  Oats.  The  beet 
should  be  sown  as  late  as  possible,  on  ground  which  is  not  highly  or  freshly 
manured,  as  in  such  case  it  will  run  into  top,  throw  out  too  much  root  and  aug- 
ment the  proportion  of  water,  at  the  same  time  gaining  a  disagreeable  taste.  The 
latter  was  believed  to  be  due  to  the  entry  of  ammoniacal  salts  into  the  root,  derived 
from  the  decomposition  of  animal  manures }  but  Michaelis  has  shown,  with  some 
reason,  that  ammoniacal  salts  do  not  exist  ready  formed  in  the  juice,  but  are  the 
products  obtained  by  treatment  with  lime  or  other  alkaline  bases.  Whether  this 
be  a  constant  fact  or  not,  it  is  certain  that  fresh  manures  diminish  the  percentage 
of  sugar,  both  relatively  and  absolutely,  as  is  noticed  farther  on  in  detailing  the 
experiments  of  M.  Gorenwinder. 

It  would  be  hasty  to  make  any  approximate  statement  of  the  amount  of  manu- 
factured sugar  which  an  acre  of  sugar  beets  grown  in  this  country  can  produce, 
as  enough  is  not  yet  known  of  actual  growth  in  various  latitudes  to  determine 
the  average  yield.  The  beet  grown  in  France  in  1844  yielded  from  7  to  14 
tonS;  and  averaged  from  7  to  8  per  cent,  sugar  in  the  juice,  while  scarcely 
more  than  4^  per  cent,  was  separated.  From  10  to  12  tons  is  an  average  crop 
in  that  country.  At  10^  tons  the  produce  of  sugar  per  acre  is  9  cwt.  63  lbs., 
or  1,071  lbs.,  instead  of  1,881,  (the  yield  of  8  per  cent,  sugar.)  The  richness  of 
sugar  is  ordinarily  in  the  inverse  ratio  of  the  size  of  the  beet,  and  in  the  direct 
ratio  of  its  density. 

In  declaring  what  sections  of  our  vast  country  are  best  adapted  to  the  growth 
of  the  sugar  beet,  we  may  be  assisted  by  referring  to  the  conditions  of  tempera- 
ture, moisture,  and  general  climate  which  are  found  to  exist  in  the  European 
beet-growing  regions. 

Early  in  Sie  history  of  this  indnstry  the  roots  were  grown  in  the  south  of 
France,  and  it  was  believed  that  a  warmer  sxunmer  led  to  more  saccharine  juice } 
but  experience  has  shown  that  the  juice  of  southern  France  was  less  saccharine, 
and  the  cultivation  is  now  limited  to  the  north  and  middle  of  that  country.  The 
latitude  of  45^  has  boon  asserted  to  be  the  southern  limit  of  the  sugar-beet  cul- 
ture in  France  I  latitude,  however,  is  a  poor  guide  on  this  subject,  mnce  an  ex- 
amination of  the  isothermal  and  isothcrad  lines  will  show  that,  as  a  continent  is 
variously  warmed  in  proportion  to  its  low  level  and  proximity  to  large  seas,  so 
the  tempeiatmre  must  vary  in  proportion,  and  follow  the  line  of  the  long  axis  of 
the  elevated  land.    The  countries  of  Europe  in  which  the  sugar  beet  is  culti- 
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yated  are  chiefly  the  elevated  landS;  or  the  plateau  of  middle  of  Europe,  being 
extended  plains  watered  by  large  rivers  and  forming  the  water-sheds  or  divorts 
of  many  of  tho  largest  waters  of  that  continent.  This  large  tract  of  land  is  well 
moistened  by  sommer  rains,  and  it  appears  that  the  beet  grows  better  and  is 
richer  in.  sugar  when  the  rain-fall  is  greatest  in  sui;nmer.  The  beet  must  have 
abundance  of  rain  during  the  spring  and  summer  months. 

Tho  experiments  in  this  laboratoiy  show  that  no  real  growth  of  vegetable 
tissue  is  made  after  the'middle  of  September,  from  which  date  the  alteration  in 
weight  and  tho  amount  of  juice  vary  with  the  rain-fall  of  the  period;  but  there 
is  no  real  growth,  and  hence  the  autumnal  rains  have  no  reference  to  the  suo- 
oess  of  this  industry.  This  explains  why  the  European  sugar  beet  has  become 
valuable  in  proportion  as  it  travelled  northward.  On  the  shores  of  the  Mediter- 
ranean it  is  poor  in  sugar.  North  of  the  Alps,  from  the  mountain  country  of 
southern  Germany  to  the  mouths  of  the  Elbe,  £rom  the  shores  of  the  Ejjkltic  to  the 
mouth  of  the  Vistula,  the  sugar  beet  flourishes,  even  with  a  w^inter  temperatmre 
down  to  + 10''.  As  the  plant  is  a  biennial  and  can  endure  considerable  cold  in 
winter,  the  climatic  condition  of  heat  which  favors  its  growth  is  a  warm  sum- 
mer temperatme  with  a  high  rain-fall.  This  condition  exists  in  the  north  and 
middle  of  France,  over  nearly  the  whole  of  northern  and  southern  Germany, 
north  of  Vienna,  all  of  Poland,  Gallicia  and  Russia,  and  eastward  over  the  great 
plains  of  eastern  Europe,  embracing  the  country  of  the  upper  waters  of  the 
Dniester,  Pr^el,  Dnieper,  Vistnla,  Don,  Dwina,  Volga,  and  Koma  rivers.  This 
region  gives  a  summer  temperature  from  55>^  to  14^  F.,  and  a  winter  mean  from 
32°to-hlO''F. 

The  beet  region  of  France  already  alluded  to  conforms  to  these  conditions, 
its  isotheral  lines  inclading  a  mean  summer  temperature  varying  from  60°  to 
74°,  while  its  isochimenal  (or  winter)  lines  run  somewhat  below  32°.  The  total 
annual  rain-fall  of  northern  France  is  22  inches )  that  of  southern  France  23, 
and  western  France  24  ,*  yet  the  south  of  France,  as  mentioned,  is  not  nearly  so 
favorable  to  the  sugar  interest,  for  the  reason  that,  although  the  total  rain  is 
equal  to  that  of  the  other  regions,  but  a  limited  aknount  falls  during  the  summer, 
the  wet  season  occurring  in  autumn.  The  mean  annual  fall  of  rain  over  the  rest 
of  France  occurs  so  that  in  the  north  of  that  country  the  excess  is  in  summer 
rather  than  in  spring;  while  in  the  west  the  rain-fall  of  spring  is  the  greater. 
The  average  annual  depth  over  France  is  23  inches  by  the  rain-gauge;  over 
northern  and  southern  Germany  the  annual  fall  is  26  inches  and  21  inches  respect- 
ively ;  37  per  cent,  of  this  occurring  in  summer,  and  21  per  cent,  in  spring. 
All  of  these  countries  yield  a  large  amount  of  sugar  in  the  juice. 

The  success  of  raising  beets  for  sugar  in  Spain  has  not  been  promising. 
Almost  the  whole  of  that  country  lies  in  the  region  of  autumnal  rains,  having  a 
total  rain-fall  of  30  inches,  32  per  cent,  of  which  occurs  in  spring,  and  29  per 
cent,  in  summer.  A  liberal  supply  of  rain  during  the  growth  of  the  root  appears 
to  be  necessary  to  convert  a  portion  of  cellulose  into  sugar.  After  the  first  of 
September  no  further  active  formation  of  cellulose  takes  place,  the  gain  or  loss 
of  weight  in  the  roots  being  due  to  the  imbibition  of  more  or  less  water  by  the 
rootlets,  which  only  serves  to  dilute  the  sap  rather  than  to  increase  the  sugar, 
and  thus  autumnal  rains  do  not  aid  in  matmring  the  juice. 

As  the  causes  which  regulate  temperature  and  moisture  operate  ov^r  the  United 
States  in  a  direction  chiefly  from  north  to  south,  rather  than  from  east  to  west  as 
in  Europe,  the  belts  of  temperature  corresponding  to  those  of  Europe  are  wider 
from  north  to  south,  hence  a  great  extent  of  land  is  favorable  to  the  adoption  of 
this  industry.  The  extreme  south  of  this  country  is  of  course  unfitted,  and  no 
line  of  latitude  can  here  define  the  northern  or  southern  boundary,  since  latitude 
and  climate  do  not  correspond.  If  a  summer  temperature  of  77°  F.  be  esteemed 
the  highest  for  favorable  culture,  then  the  southern  limit  would  begin  at  the 
southern  line  of  Virginia^  on  the  Atlantic,  reach  latitude  35°  in  North  Oarolina 
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vid  Tennessoe,  ranning  south  of  Lonifiville;  and  from  thence  to  Fort  Leaven- 
worth, and  from  that  point  to  the  Llanos  Estacados  of  northwest  Texas. 

The  northern  limit  of  beet  culture  is  doubtful.  On  the  plains  of  Russia  it  is 
grown  where  the  isochimenal  lino  is  — lO*".  If  this  would  hold  good  on  this  con- 
tinent, there  is  no  portion  of  the  United  States  too  cold  for  its  culture.  This 
vast  extent  of  country  is  naturally  divided  into  two  re^ons,  viz :  1.  The  middle 
division  of  Uie  temperate  zone  of  the  United  States,  Tying  between  parallels  39 
<ind  43,  comprising  Massachusetts,  Rhode  Island,  Connecticut,  New  York,  New 
Jersev,  Pennsylvania,  Ohio,  Indiana,  Illinois,  Iowa,  Nebraska,  southern  Idaho, 
and  Oregon,  with  an  area  of  453,000  square  miles,  is  favorable  to  beet  culture, 
the  mean  annual  temperature  varying  from  47^  to  53^  F.  2.  The  district 
between  parallels  36®  and  39**,  embracing  the  border  States,  Delaware,  Mary- 
land, Virginia,  West  Virginia,  Kentucky^  Tennessee,  Missouri,  with  Eomsas, 
Colorado,  Utah,  Nevada,  and  northern  California,  possessing  an  area  of  676,000 
Bquaze  miles  and  a  mean  annual  temperature  of  50°  to  60"  F.,  is  also  favorable 
to  the  culture  of  the  beet ;  so  that  a  belt  of  country  seven  degrees  wide  in  lati- 
tude, and  with  an  extent  of  1,129,000  square  miles,  is  open  to  this  industrial  art. 

North  of  35"  to  the  northern  boundary  line  there  is  not  less  than  10  inches  of 
rain  in  summer  in  the  seaboard  States,  increasing  in  the  Mississippi  valley  region 
to  14  inches  and  15  in  Ohio  and  Kentucky,  and  as  far  as  96"  west  longitude. 
Over  the  same  region  in  spring  there  is  a  fall  of  10  inches,  increasing  in  the 
centre  of  the  valley  and  reaching  13  inches  in  some  places  close  to  pardlel  65**, 

Having  thus  called  attention  to  the  important  subject  of  the  relation  of  climate 
to  beet  growth,  a  recital  of  the  operations  conducted  upon  the  beets  grown  for 
the  special  purpose  of  determining  their  value  in  sugar  under  certain  climatic 
ranges  is  subjoined.  In  the  first  place  it  was  deemed  necessary  that  a  ]uiowledge 
olxhe  range  of  the  temperature  and  fall  of  rain  should  be  secured  as  accurately 
aa  possible,  so  that  the  general  rate  of  growth  and  augmentation  in  sugar  might 
be  determined  in  relation  to  temperature  and  moisture. 

Mean  temperatures  (weekly J  and  rain-faU  from  May  17  to  November  10,  1867. 


May  17  to  May  23 

Hay  24  to  May  30 

May  31  to  June  6 .-. 

Jane?  to  June  13 

Judo  14  to  June  20 

Jane  21  to  Jano27 

Jane  28  to  Jaly  4 

July  5  to  July  11 

July  12  to  July  18 

July  19  to  July  25 , 

July  26  to  August  1 

August  2  to  August  8 

August  9  to  August  15 

August  16  to  August  22 

August  23  to  August  29 

August  30  to  September  5 

September  6  to  September  12. 
September  13  to  September  19 
September  20  to  September  26 
September  27  to  October  3.--, 

October  4  to  October  10 

October  11  to  October  17 

October  18  to  October  24 

October  25  to  October  31 

Norember  1  to  November  7 

November  8  to  Norember  10. . . 


Inches 
of  rain. 


0.60 
0.70 
1.20 
3.80 
1.50 
0.45 
0.50 
1.22 
0.70 
0.15 
0.35 
1.80 
3.23 
5.90 
0.95 
0.10 
1.10 
1.00 

r-! 

2.60 
O.OU 
0.20 
4.25 

1.20 


Mean 
temp. 

59.21 
68.21 
71.96 
67.23 
75.16 
71.17 
80.44 
76.83 
71.68 
75.70 
76.46 
73.87 
76.27 
75.41 
74.00 
71.44 
69.33 
71.41 
66.40 
61.68 
56.47 
57.73 
60.51 
52.90 
C  51.47 
>    00.73 


*  Very  lUfht. 
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This  record  of  the  conditions  of  temperature  and  rain-fall  during  the  period  of 
growth  was  obtained  through  the  conrtesy  of  the  Secretary  of  the  Smithsonian 
Institution,  and  proves  the  basis  npon  which  the  projected  carves  in  the  diagram 
of  temperature  and  rain-fall  have  been  drawn.  *  It  is  proper  to  remark  that  this 
summer,  in  the  District  of  Columbia,  was  unusually  cold  and  rainy,  being  there- 
fore an  exceptional  season.  It  is  judged  on  that  account  to  have  been  more 
favorable  to  the  growth  of  the  roots,  though  it  delayed  the  sowing  until  May  17. 

The  growth  of  the  plants  was  slow,  ana  the  first  roots  were  lifted  for  examina- 
tion at  the  close  of  July.  The  seed  had  been  obtained  from  M.  Vilmorin,  Farisy 
in  the  early  spring  of  the  same  year,  and  consisted  of  the  following  varieties : 
White  Silesian,  with  rod  top  \  White  Silesian,  with  green  top  5  White  Magde- 
bui^ ;  Gastelnaudary  Yellow ;  Beta  Imperialis,  (two  varieties,  Nos.  1  and  2 ;) 
Vilmorin's  Improved  White;  Improved  White  Imperial. 

The  seeds  were  sown  in  the  open  air  in  the  experimental  farm  on  ground 
moderately  manured  with  stable  manure,  and  the  cultivation  was  that  pursued 
with  the  garden  beet. 

As  the  investigations  carried  on  had  for  their  object  a  purely  practical  result, 
no  observations  were  made  upon  the  early  growth  of  the  phmts.  The  first 
experiments  were  performed  when  the  beets  had  attained  some  size — ^in  the  third 
w^ak  of  July,  or  about  the  67th  day  of  growth.  Prom  the  24th  of  July  until 
the  4th  of  November  weekly  examinaHons  were  made,  the  results  of  which  indi- 
cated the  total  growth  of  ^e  plant,  as  well  as  the  special  increase  in  the  per- 
centage of  sugar. 

The  mode  of  selection  for  examination  was  this:  Five  roots  of  medium  size, 
representing  a  week's  period  of  growth,  were  selected.  The  weights  of  these 
were  ascertained,  separating  the  tops  close  to  the  collar,  and  weighing  root  and 
top  separately.  The  average  growth  depending  on  climate  and  soil  was  thus 
ascertained,  as  nearly  as  possible,  and  the  exact  relation  between  growth  of  roots 
and  tops  direptl}  established.  The  roots  were  then  pressed  in  ba^  so  as  to 
remove  the  juice,  which  was  measured,  its  density  noted,  and  tested  for  the  acid 
and  sugar  present.    The  results  obtained  are  given  in  the  accompanying  tables. 

Afl  might  be  expected,  where  several  varieties  were  gro^vn  under  conditions 
allnost  perfectly  similar,  a  uniformity  of  result  was  obtained  as  far  as  the^eneral 
rate  and  period  of  growth  of  the  plant  were  concerned.  Whatever  difrarences 
were  observed  might  with  jnstice  be  referred  to  such  variations  as  distinguish 
one  variety  from  another.  The  Castelnaudary  Yellow,  White  Magdeburg,  Vil- 
morin's  Improved  White,  and  the  Improved  White  Imperial  are  the  varieties 
which  yielded  the  largest  amounts  of  sugar.  The  sudden  falling  of  the  sugar 
percentage  at  the  close  of  September  in  all  the  varieties  is  remarkable;  and  as 
toward  "November,  although  the  percentage  of  sugar  increases,  it  never  attains 
what  it  was  in  the  middle  of  September,  it  is  evident  that  there  is  no  advantage 
in  delaying  the  pressing  of  the  roots  beyond  the  10th  of  September,  and. that 
nothing  is  gained  by  aflowing  the  beets  to  remain  in  the  ground  after  the  1st  of 
October. 

While  the  varieties  experimented  on  conform  to  the  general  tendency  to  two 
curves  of  sugar  maxima — an  early  and  late — ^when  exhibited  in  diagram,  the 
differences  between  them  are  very  marked ;  but  it  is  difficult  to  state  h«w  much 
these  differences  may  be  owing  to  peculiarities  of  the  individual  variety,  or  to 
some  conditions  acting  on  the  individual  and  not  common  to  the  whole.  The 
curve  of  sugar  increase  follows,  as  a  matter  of  course,  the  line  of  temperature, 
but  appears  to  be  more  directly  related  with  the  curves  of  rain-fall,  and  appar- 
ently justifies  the  view  put  forward  previously,  that  the  beet  will  Only  yield  large 
amoants  of  sugar  when  the  summer  rain-fall  is  not  below  that  of  the  spring. 

The  diagrams  on  pages  40  and  41  will  show  the  lines  of  sugar  percentage 
throughout  the  period  of  examination,  each  page  exhibiting  four  varieties.  They 
are  designed  to  afford  an  ocular  demonstration  of  the  ^ures  contained  in  tha 
tables^  to  which  they  correspond  with  the  greatest  possible  exactness. 
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During  the  two  weeks  between  the  9th  and  22d  of  August,  as  much  rain  fell 
(9.13  inches)  as  between  the  first  of  June  and  the  first  of  AugusU  An  inspec- 
tion of  the  sugar  curves  will  show  that,  with  one  exception,  the  increase  in  the 
percentage  of  sugar  was  very  marked.  Again,  between  the  25th  and  Slst  of 
October  4 J  inches  of  rain  fell,  and  mth  one  exception  in  the  following  week  the 
increase  of  sugar  in  the  juice  marked  two  per  cent. 

An  inspection  of  the  curves  of  these  diagrams  will  show  within  what  a  limited 
period  of  time  the  sugar  exists  in  largest  quantity.  The  maximum  amount  of 
sugar  in  the  cultivation  of  1867  was  found  between  the  7th  of  Au^st  and  tho 
20th  of  September.  This  is  the  richest  period  of  th^  growth  of  the  plant.  From 
the  15th  of  October  onward  the  rate  of  sugar  in  the  juice  again  augments,  but  it 
never  reaches  the  amount  yielded  in  the  close  of  Au^st  and  1st  of  September. 

On  reference  to  page  38  there  will  be  found  a  diagram  of  the  rainfiall  and 
temperature,  deduced  from  the  record  immediately  preceding,  and  a  comparison 
Uoay  1)0  instituted  between  the  curves  of  growth  and  fall  of  rain  and  mean  tem- 
perature, and  the  close  relation  of  these  tnree  conditions  may  be  observed. 

The  results  of  the  examination  of  the  growth  of  the  beet  and  the  constitution 
of  the  juice  are  given  in  the  following  tables : 

White  SUenan  Red  Top. 


Data  of  experiment 


I 


t 


:; 


I 


r 


Jul7  24 

Augnstl 

AtigadtT 

Anguitl? 

Angaat27 

September  9. , 
September  23 
September  30 
October  7...  . 
October  14... 
October  21... 
October  28... 
Movember  4.. 


396.5 
692.2 

1,006.2 
982 

1,079.8 

1,473 

1,515 

1,530.8 

1,461.8 

1,446 

1,663 

1,306 

1,309 


236.7 

395 

238 

159.2 

227 

208 

117.4 

118.2 

17a  4 

123 

137 

145 

133 


85.90 
89.32 
88.00 
86.26 
93.03 
9a  79 
86.60 
80.00 
86.66 
90.00 
63.33 
86.66 
73.33 


1.025 
1.030 
1.025 
1.024 
1.004 
1.026 
1.032 
1.035 
t.0fi2 
1.027 
1.025 
L020 
1.035 


4.005 

4.13 

5.93 

6.97 

5.70 

5.30 

a  99 

5.34 

1.31 

a23 

3.21 

L53 


L14 

1.94 

L30 

.80 

.83 

.67 


Month. 


St 


»8 


> 


4 


I 

3 


i 


July 

August... 
September 
October... 


10:    18 

10:    50 

10 :  135 

^0:    90 


4.00 
5.68 
4.87 
2.66 


85.^ 
88.90 
85.79 
86.66 


689.7 
1,306.8 
1,649 
1,451 


667.1 
342.2 
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White  SUesian  Green  Top. 


Data  of  ezperiiiit&t. 


I 


•a 

I 
I 


88 


I 


Angnstl 

AagnitT 

AogQstn.... 
Angiiit27.... 
September  9 . 
September  23. 
September  30 
October?.... 
OetoberU... 
October  21  ... 
October  28... 
KoTember4.. 


411.8 
634.6 
867 
1,151.8 
1,440.8 
1,956.8 
1.365.2 
1,387 
1,182 
1,376 
1,168 
1,495 


2SS.8 

213.6 

152.6 

196.6 

362 

381.4 

136.4 

146 

172 

143 

149 

135 


87.77 
84.66 
88.68 
9a  61 
90.00 
91.-60 
8&00 
89L50 
88.50 
81.66 
7a  50 


1.038 
1.035 
1.029 
1.028 
1.039 
1.094 
L090 
1.0s;4 
L027 
1.040 
L039 


4.75 

4.87 
6.10 
7.20 
3.51 
2.45 

a  76 

2.50 
S.19 
4.30 


Month. 


^1 


SI 


a 

n 

I 


1.20 
1.00 
1.006 
1.006 
.850 
.720 


Auutl.. 
AnpiatSl. 
September 
October... 


10:  19 
10:  31 
10:100 
10:   80 


4.24 
4.38 
a  18 


87.03 
91.  rj 
85.79 


637.6 

1,348.4 
1,506.6 
1,317.0 


710.8 
156.2 


White  Magdeburg. 


189 


Date  of  experiment 

2 

•5. 

5 

s 

> 

< 

1 

j 

i 

i 

jQiTa4 

492 

572.4 

90a6 
1,121.2 

98a  4 
1,637 
1,230.2 
2,068.8 
1,369 
1,504 
1589 
1,472 
1,422.4 

251.2 
322.6 
30O 
360.8 
242.6 
268.4 
207.5 
138 
142 
182 
170 
142 
99 

86.72 
84.10 
76.51 
84.90 
82.17 
89.94 
91.60 
86.60 
9a  00 
8a  33 
36.66 
88.50 
•   76.66 

a  14 

5.00 
6.70 
6.91 
6.95 
7.74 
a27 
2.77 
2.87 
a  16 
2.96 
4.32 

1.17 

Aogoiti ; 

1.030 
1.043 
1.030 
1.041 
1.033 
1.028 
1.026 
1.085 
1.026 
1.029 
1.030 
1.035 

1.24 

AagTut? 

1.43 

Adfoitn .»... 

.888 

AnpatST 

LOOS 

September  9 

.758 

September  23 

September  30 

October  7 

October  14           

October  21 

October  28 

KoTember4 

Honthi. 

5 

oi 

1 

f 

1 
% 

1 

,, 

10:    16 
10:   41 
10:150 
10:100 

a  14 

6.39 
4.59 

a  13 

.     86.72 
81.92 
89.38 
87.12 

492.7 
1,223 
2,806 
1,614 

AllgQtt                                       

731 
983 

September        '.11 

October       

sn 
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Improved  White  Imperial. 


Date  of  experiment 

2 
•5 

5 

-5 

o 

i 

li 

1 

QQ 

n 

1 

July  84 

416.7 
442.2 
729.4 

1,051.8 
958 

1,377 

199.7 

305.8 

272.4 

880.8 

840 

800 

87.11 
86.45 
8a90 
87.93 
87.06 
8a  33 

a  05 
a  95 

6.78 
7.30 
7.34 
6.74 

1.10 

Angost  1.... 

.      1.033 
1.035 
1.026 
1.036 
L037 

0l750 

Angnit  7 

0.80 

Aoguitn 

a880 

Atigiist  27 

0.90 

September  9 

0.19 

September  93 

Seotember  30 

1,728.5 
1,461.4 
1,494.8 
1,681.4 
1,4-36.4 
1.537 

183.6 

126.8 

210.4 

206 

107.4 

108.4 

8&60 
90.00 
86.66 
8a  33 
8a  33 
8a  33 

1.030 
1.026 
LOSS 
1.025 
1.035 
L030 

4.75 
a65 
a  95 
2.96 
4.75 

October  7 

October  14 

October  21., 

October  28 

November  4 

Month. 

3      • 

\ 

1 

f 

1 

1 

i 

JtQy , 

10:   20 
10:    40 
10:    96 
10 :  143 

ao5 

7.84 
5.74 
3.89 

87.11 
85.55 
84.96 
66.32 

Angnit 

"■*■*■■■ 

September 

October 

, 

Beta  Imperialis  No,  1. 


Date  of  experiment. 


Jiil75i7 

Aagnita 

Aii90Bt9 

AiigTut21..., 
September  6 . 
September  17 
September  96 
Octobers.... 
October  10  ... 
October  17... 
October 24  ... 
October  31  ... 


v< 

V4 

o 

o 

e  g 

It 

ss 

f 

c 

< 

< 

292.8 

159 

39a8 

209 

670.1 

191.4 

757 

136 

1,149.6 

181.4 

934 

160.4 

1,086.4 

138 

987 

120.6 

1,082 

126 

1.886 

179 

1.300 

93 

900 

84 

8&59 
85.24 
87.15 
89.74 
90.55 
89.28 
8&60 
90.00 
63.33 
8^00 
88.33 
63.33 


1.030 
1.030 
1.028 
1.028 
1.029 
1.033 
1.083 
1.028 
1.040 
1.040 
1.025 
1.027 


i 
I' 


5.93 
SlSO 
5.27 
6.18 
6.40 
a  70 
4.81 
a  70 
5.90 
6.30 

a  00 
aso 


I 

I 


Month. 


I- 


I' 


o 


JoJy 

Augntt . . . 
September 
Oetober... 


10:    24 

10:  29 
10:  80 
10:100i 


5.93 
5.63 
5.40 
4.6 


86.50 
87.78 
89.10 
84.99 


379 

893 

1,204 

984 


5ia2 
331 


S40 
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Beta  Imperialis  No.  2. 


Date  of  ezpetiiMnt. 


<M 

o 

1 

f 

i 

1 

II 

88.03 

1.033 

2.37 

81.74 

1.C28 

3.30 

79.36 

1.C36 

a  70 

87.87 

1.027 

7.10 

88.15 

1.031 

7.40 

90.00 

1.035 

6.10 

85.00 

1.037 

0.33 

90.00 

1.030 

4.48 

86.66 

1.035 

5.10 

83.33 

1.035 

&50 

8&66 

1.034 

a60 

7a  x\ 

1.035 

5.80 

< 


July  27 

Aiigiitt3 

AnptatQ 

Aagiut21 

Septembers 

September  17 

September  26 

Oetober3 ^ 

October  10 

October  17 

October  94 

October  31 


966 

393. 

561. 

93S. 
1, 149. 
1,141. 
1,160. 
1, 198. 
1,268 
1,286 
1,615 

90S 


158.2 

192 

293.4 

212.6 

181.4 

137.6 

177.4 

164.2 

157 

156 

2S3 

126 


1.004 

1.35 

1.26 

a750 

0.650 

0.515 


Month. 


§ 


•8> 

I 


July 

Augut .... 
September 
October.... 


10:19 
10 :  41 
10:65 
10:71 


9.37 
5.7 
&2 
5.0 


saoo 

82.90 
63.20 
63.70 


423 
1,150 
1,362 
1.0S8 


S12 


Vilmorin*s  Improved  White. 


Dftte  of  experiment. 


*3  rf 
^1 


a 


II 


I 


j> 


•8 

•I 


1^ 


I 


Jo^27 

AogoBtS 

Aa«ai«9 

AngutSl.... 
September  6 . 
September  17 
September  S6 

Octobers 

October  10... 
October  17  ... 
October  24. .. 
October  31... 


455.4 

621.6 

600 

901.2 
1,217.8 
1, 267. 8 
l,60a2 
1,862.6 
1,778 
2,281 
1,297.2 
1,082 


263.2 

330.6 

347.4 

3Sa6 

235.4 

257.8 

SX)8 

111.4 

188 

228 

117 

146 


86.70 
82.16 
86.16 
88.63 
91.95 
88.16 
85.00 
85.00 
85l00 
86.66 
8a  50 
60.00 


1.033 
1.040 
1.040 
1.039 
1.032 
1.040 
L035 
1.026 
1.035 
1.030 
1.030 
1.030 


a97 

5l90 

aTo 

7.00 
7.406 
&50 
5.35 

aos 

3.20 
3.80 
4.31 
3.95 


1.10 
1.0t 
.800 
.900 
.897 
.690 


Montb. 


H 


I 


Jnly 

AofOtt... 
September 
October..; 


10:18 
10:21.2 
10:73 
10:90 


3.27 
a53 
6.75 

aai 


8a7 

84.4 
87.5 
85.0 


615 
1,525 
1,965 
1,928 


171 
440 


737 
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Castelnaudary  Yelhw. 


Dato  of  experiment. 


< 


■f. 


I 


ll 


p 


July  27 

AngastS 

AngoiitO 

AnguKtSl 

Beptember  6  . 
September  17 
September  SC 

October  3 

October  10... 
October  17... 
October  ?4  . . . 
October  31.  .. 


S05.8 

230.2 

300 

464.2 

709.5 

9e&2 

1,241.6 

1, 130. 4 
9G6 

1,182 

1,023.3 
878 


130.8 

238 

293.2 

SG9.8 

227.8 

icae 

386 

167 

149 

122 

136.6 

143 


84.58 

81. 0» 
81.92 
84.74 
86.70 
81.25 
83.30 
81.66 
85.00 
90.00 
76.66 
73.33 


1.041 
1.033 
1.030 
1.033 
1.034 
1.038 
1.038 
1.035 
L030 
1.030 
1.036 
1.037 


S.93 

4.30 
S.56 
ZSO 
7.C8 
8.00 
5.4)3 
5.27 
5.80 
3.60 
6.10 
7.20 


Month. 


^§ 


M 


ActtuU  weight. 


I 

.9 


July 

AagURt ... 
September 
October... 


10:11 
10:12  5-6 
10:55^ 
10 :  68  6-10 


6w78 
5.70 
6.87 
5.67 


84 

82.78 
83.23 
81.25 


JnIyS7 373 

A«g.2],(25day8,)..rJ4 
Sept  17,  (27  days.)  1.136 
Oct  10,  (2SdByH,)  1.115 
Oct  31,  (21  daya,)  1.021 


361 

403 


91 

94 


An  inspe(3tioii  of  these  tables  shows  some  uniformity  of  results  worthy  of  note. 

1. — The  nature  of  the  acid  of  the  beet. 

Fresh  juice  exposed  to  the  air  blackens,  the  discoloration  beginning  at  the 
surface,  passing  down  to  the  bottom  of  the  vessel,  and  is  hastened  by  stbring,  expo- 
sure of  surface,  heating  unusually,  and  by  a  larger  or  more  wateiy  condition  of 
the  beet.  This  is  perhaps  often  confounded  with  the  action  whiob  tannic  acid 
when  present  exerts  upon  the  acid  of  the  pulp;  but  juice  expressed  without  ccti- 
tact  of  iron  and  kept  in  glass  vessels  also  blackens,  so  that  it  depends  on  other 
causes.  Dubrunfant  states  that  when  the  roots  axe  kept  or  dried  for  some  time 
this  blackening  does  n^t  occur  in  the  juice;  and  certainly  if  the  acid  of  the  juice, 
when  freshly  pressed,  be  neutralized  with  carbonate  of  soda,  the  blackening  of 
the  liquor  is  materially  delayed.  The  cause  of  this  change  of  color  has  not 
been  sufficiently  studied  to  enable  any  explanation  of  a  satisfactory  character 
to  be  offered.  There  are  several  vegetable  acids  present  in  the  juice ;  of  these, 
oxalic  acid  predominates — as  shown  by  Pelouze  and  Spiller — ^but  malic  and  citric 
acids  have  also  been  found  to  exist.  Their  presence  and  abundance  arc  stated  to 
bear  a  certain  relation  to  the  amount  of  sugar  present.  All  of  these  acids,  and  the 
sugar,  arise  from  the  alteration  of  the  same  compound — cellulose — and  both  sub 
stances  gradually  diminish  in  amount  as  the  root  approaches  the  close  of  the  first 
year's  growth.  Determinations  of  the  amount  of  free  acid  in  the  juice  were  made 
during  the  Jatter  part  of  July,  the  whole  of  August,  and  the  early  portion  of  Sep- 
tember. It  was  anticipated  that  some  relation  mieht  be  found  between  the  sugar 
and  the  add  elements,  as  it  is  generally  supposed  that  the  sugar  is,  in  the  pro- 
gress of  vegetable  life,  gradual^  converted  into  vegetable  acid,  as  appears  in  the 
ripening  of  fruits.    In  these  experiments,  however^  tfo  certain  relation  could  be 
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^toblishedy  the  amount  of  acid  vaxying  remarkably  at  short  intervals  without 
coEresponding  variation  in  the  proportion  of  sugar.  The  acidimetiy  was  there- 
fore not  pursued  to  the  close. 

One  advantage  which  the  beet  possesses  as  a  sugar-producing  plant  above  the 
tropical  cane,  is  the  power  whiph  it  has  to  resist  alteration  of  the  sugar  in  its 
juice  by  heat,  .when  not  pressed  immoderately  fax.  The  experiments  of  E. 
Monnier  show  that  after  ten  hours'  boiling  of  beet  juice,  only  one  part  of  juice  in 
sixty  was  interverted,  while  in  cane  juice  it  is  four  times  as  great.  This  he  attrib- 
utes to  add  in  the  cane,  stating  that  sometimes  as  much  lime  as  ly^  gram  is 
needed  to  neutralize  one  kilogram  of  sirup.  But  as  the  beet  contains  acid  it 
cannot  be  due  to  add  merely,  but  to  acid  in  excess,  or  to  its  different  character 
in  the  cane  from  that  in  the  beet.  Kepler  Devignes  states  that  acids  in  the  cold, 
even  though  abundant,  do  not  alter  the  sugar  of  the  beet ;  that  it  is  contact  with 
heat  and  acid  combined  which  causes  interversion ;  and  that  to  avoid  this  loss  it 
is  only  necessary  to  neutralize  the  liquid  while  cold,  and  then  to  apply  heat ; 
that  adds  are  in  themselves  useful  in  arresting  fermentation,  espedally  that  of 
the  visoons  kind,  and  that  sulphuric  acid  added  to  juice  prevents  viscous  fermen*. 
tation,  and  preserves  the  sugar  from  interversion  in  the  cold  juice.  The  most 
eneigetic  acids  are  with  him  the  best  preservatives,  defecating  the  liquid  and  pre- 
dpitadng  in  it  magnesia,  silica,  alumina,  and  lime,  insoluble  phosphates  and 
esurthy  fluorides,  thus  acting  as  a  better  antiseptic  than  Ume,  and  only  requiring 
afterwards  either  carbonic  acid  or  milk  of  lime  to  make  the  liquid  suficiently 
dear  for  crystallizing.  Devignes  has  carried  the  process  out  for  three  seasons  in 
the  departments  of  Oise  and  ras  de  Calais,  France. 

2. — ^Amotint  of  juice  yielbbd. 

The  greatest  yield  of  juice  in  the  majority  of  the  varieties  was  obtained  within 
one  month  of  the  plant  growth,  from  about  tho  middle  of  August  to  the  middle 
of  September.  Thus  the  maximum  volume  of  juice  at  different  periods  in  growth 
of  the  several  varieties  was  as  follows :  White  Silesian  Bed  Top,  August  17  to 
27 ;  Improved  White  Imperial,  August  17  to  27  j  Vihnorin's  Improved  White, 
August  21  to  September  6 ;  White  Silesian  Green  Top,  September  9  to  30  j 
Beta  Imperialis,  No.  1,  September  17  to  October .'S  ;  Beta  Imperialis,  No.  2,  Sep- 
tember 17  to  October  3 ;  White  Magdelburg,  September  23  to  October  7  -,  Cas- 
telnandery  Yellow,  October  10  to  17. 

Comparison  of  the  foregoing  with  the  periods  when  the  percentage  of  sugar  ia 
greatest  in  the  juice,  shows  that  no  parallel  exists  between  the  amount  of  juice 
and  tho  percentage  of  sugar,  the  increase  of  juice  being  apparently  due  to  absorp 
tion  of  water  dependent  on  the  rain-fall  with  high  solar  evaporation. 
• 

3. — Specific  gravity  of  juice. 

No  estimate  of  saccharine  richness  of  the  beet  can  be  accurately  made  by  deter- 
mining the  gravity  of  the  juice.  It  would  appear  that  pecten  substances  dis- 
solved in  the  fluid  raise  its  gravity  just  as  much  as  the  presence  of  sugar.  At 
certain  seasons  a  juice  of  specific  gravity  1.030°  contains  more  sugar  than  a  j  alee 
of  1.032"  or  1.034**,  and  most  generally  at  the  close  of  the  life  of  the  plant  the 
gravity  of  the  sap  augments,  while  its  sugar  may  be  less  than  one-half  its 
maximum. 

4. — ^PEECBirrAGB  OF  SITGAS. 

The  observations  show  that  uniformly  the,sugar  augments  in  the  juice  as  tho 
plant  grows,  up  to  August ;  rarely  is  fuiy  determination  in  July  equal  to  those 
of  the  next  two  montiis.  The  percentage  of  sugar  depends,  next  to  the  rain- 
fall, more  on  temperature  than  perhaps  any  other  condition.    It  generally  reaches 
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its  maximam  about  the  middle  of  Septeihber.    Tet  if  the  temperatore  of  August 
is  high  it  may  occur  in  that  month. 

We  have  elsewhere  given  the  amount  of  sugar  contained  in  European  beets, 
and  have  remarked  upon  the  increasing  yield  which  has  been  given  of  late  years. 
Whether  due  to  the  variety  or  to  careless  culiivation,  whereby  less  alkaline 
salts  are  introduced  into  the  growing  root,  and  alkaline  sugar-compounds  formed, 
(which  would  prevent  separation  and  crystallizing  out  of  the  sugar,)  the  beets 
grown  this  year  for  this  experiment  have  not  yielded  the  amount  of  su^ar  which 
M.  Yilmorin  claims  they  are  capable  of  giving  in  France ;  a  deficiency  not 
wholly  attributable  to  cultivation,  and  therefore  perhaps  owing  to  some  condi- 
tions of  climate  not  understood.  An  opinion  is  abroad  that  the  beet  on  Ameri- 
can soil  does  not  yield  the  amount  of  sugar  it  does  in  Europe,  and  this  experiment 
on  eight  varieties,  in  which  the  highest  yield  did  not  exceed  8.80  per  cent, 
instead  of  11.15  per  cent.,  which  M.  Vilmorin  claims  they  have  yielded  in  France, 
lends  some  support  to  the  view ,  but  before  adopting  any  such  opinion  another 
series  of  experiments  under  stated  similar  conditions  $hould  be  carried  out. 

As  far  as  can  be  ascertained  of  the  method  of  determination  of  sugar  in  the 
juice  by  M.  Vilmorin,  it  would  appear  to  rest  upon  the  specific  gravity  alone. 
This  method  is  so  erroneous,  as  is  elsewhere  stated,  that  all  deductions  therefirom 
are  worthless.  The  experiments  carried  out  in  the  laboratory  show  that,  in  order 
to  obtkin  the  greatest  amount  of  sugar  from  the  plant,  it  is  not  necessary  to  wait 
until  the  first  year's  growth  is  completed;  this  is  known  by  the  commencement 
of  death  in  the  leaves.  It  appears  from  the  experiments  that  up  to  the  4th  of 
November,  the  last  date  of  examination,  the  leaves  were  still  green,  for  no  root 
was  examined  whose  leaves,  except  the  outer  ones,  were  in  any  degree  browned. 
The  tops  were  by  no  means  so  sacculent  as  they  had  been  one  or  two  months 
previously,  but  the  beet  was  still  alive,  though  evidently  losing  more  water  by 
evaporation  than  it  was  gaining  by  the  imbibing  power  of  the  roots  in  the  soil. 
Yet  the  diminution  in  sugar  in  the  latter  period  of  its  life  is  very  remarkable. 
In  none  of  the  varieties  cultivated  was  the  amount  at  the  close  of  October  equal 
to  that  in  the  juice  of  September;  dming  September  it  is  generally  below  that 
of  August.  On  the  let  of  November,  ua  most  of  the  varieties,  the  sugar  was- 
one-hsdf  the  amount  it  held  at  the  close  of  August ;  so  that,  judging  from  these 
results— and,  being  obtained  £rom  eight  varieties,  under  circumstances  nearly 
similar,  they  must  be  worthy  of  credence— the  growth  of  the  latter  two  montbis 
of  the  beet  is  of  no  value  as  regards  its  sugar,  and  the  close  of  August,  or  thence 
to  the  9th  of  September,  for  all  practical  purposes  of  manufacture,  is  the  fitting 
time  to  lift  the  root. 

Should  this  result  be  confirmed  by  later  and  more  extended  observations,  much 
time  will  be  saved  to  the  farmer  and  a  longer  period  allowed  to  the  manufacturer 
for  pressure,  &c. 

bekake:s  on  evbofean  pbocbssbs  of  manttfactttre. 

Few  branches  of  industry,  not  wholly  mechanical  in  their  management,  have 
made  such  wonderful  advances  in  improvement,  as  the  manufacture  of  sugar  firom 
beet.  Started  about  60  years  ago  as  a  tentative  experiment,  under  the  forced 
pressure  of  prizes,  at  a  time  when  chemistry,  as  a  science,  was  in  its  infancy,  it 
has  never  ceased  to  keep  pace  with  the  rapid  progress  of  that  art  up  to  the  pres- 
ent time,  when  the  spectacle  is  presented  in  Europe  of  its  driving  &om  airbut 
the  English  market  all  other  forms  of  white  or  commercial  sugar.  A  glance  at 
the  foregoing  table  of  production  and  consumption  of  sugar  in  Europe  will  show 
clearly  that,  from  being  a  doubtful  enterprise,  it  has  become  one  of  the  largest 
agricultural  and  manufacturing  oeempatiens  of  northern  Europe.  Eveiy  substance 
used  to  accomplish  any  benefit,  evecy  process  recommended  as  either  shortening 
or  impsoving  the  general  method^  has  been  examined  with  all  the  skill  which 
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combined  sdenoe  and  practice  can  bring  to  bear;  and  where  loss  or  deterioration 
cannot  at  present  be  prevented,  it  is  at  least  thoroughly  understood,  which  is  the 
first  Btep  towards  a  remedy. 

The  first  operation  on  the  beet,  after  thoroughly  washing  and  cleanfing  from 
ontsido  impurities,  is  to  remove  the  saccharine  juice  with  as  little  'loss  of  su^ai 
and  as  little  gain  of  vegetable  or  unessential  saline  matter  as  possible.  The 
roots  are  first  washed  in  rotary  cylindrical  washers  two  to  three  metres*  long  and 
then  conducted  to  the  rasper,  which  is  a  cylinder  60  centimetres  wide,  with  800 
turns  per  minute.  The  fineness  of  the  rasping  is  in  proportion  to  the  rapidity 
of  the  rotation.  The  plates  of  the  rasp  are  kept  free  by  a  small  stream  of  water.  . 
When  leaving  the  rasp  the  pulp  is  rose-white,  but  discolors  upon  contact  with  the 
air.  Allufiion  has  been  made  to  this  blackening,  which  in  France  is  thought  to 
be  dae  to  oxidation,  or  to  indicate  an  alteration  in  the  sugar  itself.  To  avoid'it 
the  pulp  is  put  in  sacks  before  pressure,  the  sacks  separated  by  sheet-iron  plates, 
and  pressed  so  as  to  remove  45  per  cent,  of  juice.  This  is  done  slowly,  as  the 
press  power  equals  80,000  pounds.  They  are  pressed  a  second  and  third  time, 
DMHstening  the  cake  with  water  and  returning  it  to  the  sacks.  By  this  means 
82  per  cent  of  juice  is  extracted,  weighing  firom  4'  to  6*  B.  (=  1.027  to  1.041.) 
This  juice,  containing  debris  of  cells,  albuminous  matter,  &c.,  is  liable  to  fer- 
mentation. If  this  occur,  the  works  should  be  stopped  and  the  plates  washed, 
generally  with  weak  milk  of  lime. 

Ordinarily,  in  France,  when  a  single  press  is  used,  100  pounds  of  fresh  beets 
famish  80  pounds  of  juice  and  5  pounds  insoluble  cake,  showing  a  loss  of  juice 
of  15  pounds.  To  avoid  this,  Bobrinsky  makes  uso  of  the  following  method : 
he  first  dries  the  beet,  then  rasps  it  with  a  special  apparatus,  washing  off  the  pulp 
from  the  rasps  by  a  liffht  stream  of  water  conducted  off  and  returned  to  the  gen- 
eral steeping  vessel ;  vie  pulp  is  placed  on  percolators  and  exhausted  by  washing, 
which  may  in  practice  be  pushed  until  the  juice  flowing  marks  17^  Beaum^.  M. 
Bobxinsky  states  that  he  obtains  by  this  plan  91  per  cent,  of  juice,  6  of  insoluble 
eake»  and  a  loss  of  3 — or  a  total  gain  over  the  common  method  of  12  per  cent. 
of  juice. 

Of  the  various  methods  proposed  for  the  extraction  of  the  sugar  fix)m  the  beet, 
and  which  are  practiced  on  any  large  scale,  only  five  have  been  deemed  worthy 
of  adoption;  these  are-— 

1.  Pressure. 

2.  Centrifugal  force. 

3.  Maceration,  by  Schiitzenbach's  method. 

4.  Maceration  of  fresh-sliced  beet. 

5.  Maceration  of  dry-sliced  beet. 

The  last  two  are  only  very  sparingly  adopted,  and  perhaps  kre  onlv  really 
saitable  for  special  cases ;  the  same  may  be  said  of  Schtitzenbach's  metnod ;  so 
that  there  are  in  reality  only  two  plans  in  general  adoption — pressure  and  cen- 
trifugal force.  Pressure  is  most  commonly  adopted,  but  it  never  removes  the 
whole  of  the  sugar,  the  press  alwa3rs  retaining  some.  This  led  to  the  process 
of  maceration,  but  the  latter  weakens  the  juice  and  introduces  too  much  mucila- 
ginous matter  from  the  root,  the  Schtltzenbach  process  yielding  a  very  weak 
juice.  On  the  other  hand,  centrifugal  force  never  yields  as  pure  a  juice  as  pres- 
fiore,  provided  too  much  water  has  not  been  used  with  the  latter.  A  single  pres- 
sure, with  the  addition  of  water,  is  deemed  equal  to  the  centrifugal  method ; 
doable  pressure,  with  two  additions  of  water,  is  inferior  to  it  Maceration  has 
ahown  itself  defective,  not  in  the  mechanical  part  of  the  process,  but  in  the  chemi- 
cal, owing  to  the  compound  nature  of  the  juice,  and  therefore  ranks  below  pres- 
sure in  economical  value.  When  a  little  water  is  added  to  the  pulp  more  sugar 
is  ^rtxacted ;  this  water  may  be  added  to  the  rasped  beet  before  it  is  pressed,  or 

*  Metre  =  1.09363  yards;  decimetre  =3.9371  inches;  centimetre  =0.3937  inch}  milU- 
metxe  =  0.0394  inch. 
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it  may  be  added  to  the  cake  afterwardn.  Experience  in  Fiance  has  shown  that 
the  fonner  plan  (before  piessore)  is  neither  desirable  nor  economical,  as  twice  as 
much  sugar  is  lost  as  by  the  latter  method.  When  the  beet  is  pressed  in  the 
ordinary  metiiod — by  one  pressure— very  often  not  more  than  72  per  cent,  of 
juice  is  extracted,  22  per  cent,  remaining  in  cake ;  and,  as  the  beet  contains  5 
per  cent,  of  parenchyma  and  95  per  cent,  of  juice,  there  is  really  17  per  cent  of 
juice  retained. 

Centrifugal  force  is  very  costly  in  its  application,  and  necessitates  too  much 
weakening  of  the  juice,  so  that,  as  yet,  the  most  advantageous  method  proposed 
leaves  still  a  loss  of  12  parts  of  sugar,  or,  should  more  be  obtained,  it  is  of  ii|&- 
rior  quality.  This  is  equal  to  a  loss  of  10  parts  per  100  of  crude  sugar.  With 
1,000  quintals  of  beets  daily,  there  is  a  loss  equal  to  100  florins*  in  a  season; 
with  100,000  quintals  operated  on,  it  is,  of  course,  10,000  florins. 

The  method  of  maceration  is  carried  on  most  promisingly  by  the  plan  of 
Schttltze  and  Ltiffler,  which  consists  in  the  use  of  the  lasp  and  presadre  without 
adding  watery  taking  this  pulp  and  macerating  it  in  cold  water;  then  a  second 
expression  of  the  pulp  through  pressure  Alters  made  of  zinc  plate  closed  aboVe 
like  macerators.    This  is  asserted  to  be  very  successful  in  removing  the  sugar. 

The* process  which  has  been  improved  by  M.  Schtitzenbaoh  (already  alluded 
to)  recommends  that  the  beet,  instead  of  being  rapped,  be  cut  into  rectangular 
prismatic  forms  (coscttes)  about  the  size  of  the  finger,  placed  in  a  tall  cylin&oal 
vessel  closed  at  top,  and  exhausted  by  water  let  in  above,  and  heated  up  to  88^ 
Centigrade  by  a  steam-coil  in  the  bottom  of  the  vesseL  As  this  mode  of  heat- 
ing was  costly,  and  produced  only  a  weak  saccharine  juice,  the  process  has  been 
altered  so  as  to  use  dried  pieces,  of  which  a  lar^  amount  can  consequently  be 
taken;  but,  as  defecation  by  lime  is  carried  on  m  the  same  vessel  with  Hie  beet, 
the  residual  mass  is  rendered  unfit  for  purposes  of  food  for  cattle.  These  slices 
of  beet  are  dried  in  a  very  coarse  way,  so  that  they  are  bldokened  and  otherwise 
altered,  and,  as  their  impurities  are  pretty  soluble  in  water,  a  colored  juice  is 
obtained.  To  avoid  this  M.  SohUtzenbach  has  adopted  the  use  of  alcohol  in  Hen 
of  'water  to  exhaust  the  beet. 

SchUtzenbach's  establishment  in  Gallicia  is  probably  one  of  the  largest  in 
Europe,  consuming  50,000,000  kilograms^  of  beets  yearly. 

Perier,  of  Valenciennes^  proposes  the  use  of  alcohol  at  90°  to  separate  the 
sugar  from  foreign  matters  which  remain  after  defecation.  He  first  defecates  with 
the  smallest  amount  of  lime  necessary,  treats  the  juice  with  carbonio  acid,  and 
cairies  it  then  into  h  close  vessel  containing  alcohol  at  90°,  which  throws  down 
the  foreign  vegetable  matter,  and  the  clear  solution  is  passed  into  a  still,  where 
most  of  the  alcohol  is  Tcmoved  and  the  residue  driven  off  by  exposure  in  an  open 
vessel.  From  the  press,  or  maceration  vessel,  the  juice  is  carried  to  the  defe- 
cating machine,  either  by  gradual  elope  or  by  mante-jus.  Defecation  renders  the 
Uquid  dear  and  coagulates  organic  matter  by  means  of  lime  and  heat  combined. 
The  lime,  saturated  with  organic  adds,  combines  with  albuminous,  gummy,  and 
azotized  matters,  decomposes  salts  of  potossa  and  soda,  eliminates  fatty  matters, 
casein,  and  coloring  matters.  Cellulose  and  organic  debris  are  mechanically 
entangled  in  the  scum,  and  thus  easily  removed;  but  as  lime  unites  with  sugar 
to  form  a  sucrate  of  lime,  which  not  only  thus  abstracts  some  sugar  but  also  ren- 
ders the  juice  more  viscous  and  less  easily  filtered,  as  little  Hme  as  possible 
should  be  added.  It  is  not  easy  to  say  what  the  proper  proportion  should  be. 
When  the  plant  is  very  young  it  needs  more  lime  than  when  the  root  is  older. 
From  4  to  10  kilograms  per  1,000  litres  of  juice  is  the  average  required.  The 
lime  should  not  contain  either  silica  or  oxide  of  iron. 

•  Klorin  is  equal  to  50  ccnt^. 

tKillogram  =  2.204  pounds  avoirdupois ;  Heclomm  =  0.2204  pounds  avoirdupois ;  Deco> 

fram  =  0  0220  pounds  avoirdupois ;  Gram  =  0.0023  pounds  avoirdupois ;  Hectolitre =2.751 
ushels ;  Decalitre  =  0.2751  bushels ;  Litre  =  0.0275  bushels. 
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The  defecating  boilers  in  France  osaally  hold  15  to  20  hectolitres — are  of 
copper  or  sheet-iron,  famished  with  a  double  bottom  or  a  steam  coil,  with  a  press- 
ure of  five  atmospheres.  After  being  heated  so  as  to  form  a  good  steam,  and 
then  settled  for  15  to  20  minutes,  the  liquid  is  drawn  off  and  passed  into  the 
vessel  which  feeds  the  animal-black  vessels. 

Bernard  precipitates  these  insoluble  matters  with  alumina  prepared  from  alum 
instead  of  lime.  M.  Jiinoman  remarks  (Technologiste,  1867)  that,  as  it  is  well 
known  that  beet-root  contains  no  other  form  of  sugar  than  that  of  cane  sugar,  the 
large  yield  in  molasses  obtained  must  be  due  to  the  destruction  or  interversion  of 
it ;  if  the  treatment  was  in  all  respects  proper,  no  glucose  or  viscous  sugar  {mucose 
sucrb)  should  bo  obtained.  The  first  and  chief  cause  of  the  formation  of  glucose 
Is  the  preservation  of  the  beet  with  so  much  water. 

Maumene's  plan  of  preserving  the  juice  by  addition  of  lime  should  be  aban- 
doned, as  it  leads  to  experito  and  to  loss  of  sugar.  Stammer's  process  of  pre- 
serving the  pulp  with  lime  ought  to  be  ^ven  up,  as  it  leads  to  the  same  difSlcTuty. 
The  objection  to  the  use  of  lime  is  that  it  dissolves  in  the  juice  and  unites  to  form 
a  definite  chemical  compound  with  the  sugar  which  is  retained  from  the  result- 
ing produce,  unless  specially  recovered.  This  objection  might  be  gotten  over 
by  the  use  of  carbonic  acid,  as  of  late  adoption,  but  when  milk  of  lime  is  used 
it  sets  free  soda  and  potash  in  a  caustic  form,  by  separating  these  bases  from  the 
adds  they  were  previously  combined  with.  Thus  the  juice  is  never  neutral,  and 
ammonia  is  formed  in  it  by  the  action  of  these  alkalies  upon  the  protein  bodies, 
and  ^is  leads  to  the  direct  formation  of  glucose.  These  alkaline  salts,  not  sep- 
arated by  the  bone  charcoal,  also  form  the  numnite  (mucose  sucrd)  by  the  fer- 
mentation caused  by  their  presence,  and  thus  we  have  the  existence  of  molasses 
and  viscous  sugar  account^  for.  To  avoid  this,  .Tiineman  proposed  to  bury  the 
fresh  beet  in  dry  lime,  and  when  defecation  is  goin^  on,  after  the  milk  of  lime  is 
added,  to  treat  the  juice  with  one-quarter  to  one-half  pound  of  stearic  add,  and 
heat  to  boiling  -,  then  to  remove  the  soap  foam  formed,  and  add  2^  per  cent,  of 
wood  charcoal,  previously  prepared  by  boiling  90  ports  of  charcoal  in  large 
grains  in  a  solution  of  five  parts  of  acid  phosphate  of  lime  and  five  parts  of  sul- 
phate of  alumina;,  drying  and  igniting  to  remove  the  acids  and  water.  He 
believed  this  to  be  an  improved  bone-black.  The  sugar  liquid  and  the  pre- 
pared charcoal  are  boiled  together  for  half  an  hour,  and  filtered  through  more  of 
this  charcoal.  The  juice  is  now  pure,  and  will  crystallize  well,  preserve  its  neu- 
tzality  and  keep  unaltered ;  may  be  treated  by  boiling  in  the  ordinary  way,  and 
ran  into  the  crystallizers,  where  it  forms  in  10  hours,  and  GO  to  70  per  cent,  of 
crystallized  sugar  may  be  obtained  in  this  manner.  The  colored  sirup  drawn  off 
from  the  crystals  may  be  treated  again  in  the  same  way,  another  quantity  of 
ciystals  obtained,  and  so  on  to  even  a  fourth  time. 

Whenever  chemical  skill  can  precipitate  the  whole  or  the  greater  part  of  the 
sugar  from  the  fresh  juice  in  such  a  form  as  to  be  easily  separated  from  the  pre- 
dpitating  agent,  a  great  step  in  the  manufacture  of  sugar  will  have  been  gained. 
Much  attention  has  afready  been  devoted  to  this  object.  It  has  long  beenknown 
that  the  alkaline  salts  have  a  great  tendency  to  unite  with  sugar,  but  it  is  diffi- 
cult, and,  indeed,  often  impossible,  to  separate  these  substances  afterwards  by 
adds  'y  and  Kiihlmann  has  shown  that  even  the  strong  miucral  acids,  sulphate  of 
magnesia,  or  sulphate  or  muriate  of  ammonia,  do  not  afi'ect  it.  Gaustio  baryta 
has  been  used  by  Dubrunfaut  and  De  Massy  .to  precipitate  the  compound  of 
Bogar-baryta,  which  is  decomposable  by  carbonic  acid,  but  not  even  a  boiling 
temperature  precipitates  the  whole  sugar.  Acetate  of  lead  has  been  of  late 
used ;  but  however  offident  the  salts  of  lead  may  be,  the  fact  of  their  being  active 
poisons  will  always  lessen  their  value  and  use,  and  lead  to  the  pursuit  and  adop- 
tion of  other  means  for  the  separation  of  sugar  by  precipitation  out  of  the  juice. 

M.  Jiineman  states  that  he  has  found  a  substance  cheap  in  market  which 
unites  with  sugar  and  precipitates  it  from  the  juice.  If  he  has  found  such  a 
substance  he  has  preserved  it  a  secret. 

Digitized  by  VjOOQIC 


52  AGRICULTUBAL  SEPOBT. 

The  decoloration  is  judged  good  when  the  scnm  is  finn,  of  a  greenish-white 
color,  and  dry.  It  shonld  detach  readily  from  the  edge  of  the  boUer,  and  when 
cat  give  an  ammoniaoal  odor.  The  juice  should  be  limpid,  and  of  a  clear  amber 
color ;  if  these  qualities  do  not  exist  defecation  has  been  imperfect,  and  the 
quantity  of  lime  will  need  to  be  augmented  or  diminished  according  to  expe- 
rience and  special  trial.  As  this  dosage  of  .lime  is  always  uncertain  in  quantity 
and  delicate  of  determination,  Eousseaji*  adopting  an  idea  long  ago  put  forth  by 
Kuhlmann,  thought  of  employing  a  large  excess  of  lime  and  precipitating  the 
surplus  with  carbonic  acid.  He  added  five  or  six  times  as  much  lime  as  at  the 
previous,  operation,  or  about  25  kilograms  per  1,000  litres  of  juice,  stopped 
steaming  at  95°  C,  and  filtered  through  a  drugget  cloth  covered  with  animal* 
black  25  centimetres  thick ;  the  juice  is  thus  nearly  decolorized,  and  is  passei 
into  basins  of  sheet  iron  furnished  with  two  steam  coils,  one  for  steam  and  the 
other  for  carbonic  add.  As  soon  as  the  latter  passes  through  the  liquid  it  ren* 
ders  it  turbid,  it  ceases  to  be  viscous,  and  the  white  foam  on  the  surface  disap- 
pears when  this  part  of  the  process  is  completed.  The  liquid  is  now  boiled  to 
drive  off  excess  of  carbonic  acid,  which  would  otherwise  retain  a  little  carbonate 
of  lime  dissolved ;  then  decanted  and  filtered. 

The  carbonic  acid  is  obtained  &om  burning  charcoal  or  coke,  and  purified  by 
driving  the  vapor  of  combustion  through  water  before  entering  the  defecating 
boiler. 

The  process  of  MM.  Porsoz  and  Perier  has  been  lately  tried  in  France  with 
success.  Like  the  Rousseau  process,  an  excess  of  lime  is  employed ;  heat  is 
applied  to  near  boiling,  and  the  juice  passed  on  to  the  receiving  vessel,  where  it 
meets  carbonic  acid ;  when  the  juice  is  saturated  by  it,  it  is  boiled  and  trans- 
ferred to  the  decanting  vessels,  where  it  is  again  treated  with  lime  and  carbomb 
acid,  decanted  and  filtered.     The  juice  is  now  very  clear  and  almost  colorless. 

As  carbonic  acid  never  wholly  precipitates  lime  from  solution,  but  keeps  a 
small  amount  in  solution  as  carbonate,  M.  Wray  proposed  to  use  solution  of  nut- 
galls  to  remove  the  carbonate  thus  dissolved. 

M.  Garcia  used  for  the  same  purpose  weak  fatty  acids,  such  as  solution  of 
Marseilles  soap,  which  does  not  contain  common  salt.  This  process  gives  good 
results  when  the  juice  or  sirup  is  much  altered  and  difficult  to  manage  other- 
wise. These  new  methods  of  defecation  have  driven  out  almost  entirely  the  old 
processes  in  which  blood  or  milk  is  used. 

The  juice  is  now  fit  for  the  animal-black  filters;  but  when  the  Rousseau  or 
Fersoz  and  Perier  process  is  used,  the  filtration  through  black  is  reduced  to  av 
minimum. 

As  the  use  of  lime  in  the  way  described  is  to  some  extent  injurious  to  the 
juice,  Badant  Gilain,  in  a  Belgian  patent  of  1863,  describes  the  use  of  sucrate  of 
lime,  (or  lime  previously  boiled  with  sugar,)  instead  of  the  direct  use  of  the 
lime. 

The  hectolitre  of  simp  at  25^Beaumd  (=1.197  specific  gravity )  without  molas- 
ses is  treated  with  1  to  5  kilograms  of  caustic  lime,  freshly  made  and  firm  in  grain, 
and  well  mixed  in.  After  a  short  rest  the  liquid  is  decanted  and  used  for  satura- 
ting other  juices. 

Nugent  and  Deminal,  manufactiu*ers  at  Lille,  also  used  the  sucrate  of  lime, 
either  alone  or  mixed,  with  a  little  lime  in  the  defecating  vesseL  Where  the 
beets  are  difficult  to  work,  these  reagents  are  placed  in  the  saturating  boiler 
rather  than  in  the  defecating  vessel. 

When  the  sirup  juice  reaches  25**  it  is  forwarded  to  the  animal-black  filters, 
if  not  already  filtered,  and  then  passed  on  to  the  reservoir  for  granulation,  which 
is  carried  on  in  open  pans  or  under  a  vacuum.  The  latter  method  does  not  yield 
a  sugar  of  good  appearance  according  to  these  operators. 

From  the  charcoal  filters  the  juice  passes  to  the  evaporators,  which  are  gen- 
erally open  to  air  above,  about  two  metres  wide  and  eight-tenths  of  a  metre 
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deep,  liei^ted  by  a  volaminoos  steam-ooil.  wbicli  keeps  the  temperatnre  about 
103**  or  104^  0. 

To  remove  the  vapors  a  dome  is  employed  opening  into  a  chimney.  When 
the  jnioe  is  concentrated  to  25^  the  steam  is  shut  off  and  carried  on  to  a  montejus. 

Open-air  evaporation  has  disadvantages  in  browning  the  liquid  and  diminish- 
ing the  product  somewhat  by  interversion  of  the  sugar,  on  which  account  vacuum 
pans  have  been  used  by  some  French  manufacturers  of  late.  M.  Cail  &  Com- 
pany use  a  triple  vacuum-pan  arrangement  of  a  special  form,  which  produces  a 
marked  economy  of  fuel,  by  passing  the  waste  heat  of  one  pan  into  another; 
tech  pan  being  about  10^  hotter  than  the  preceding,  and  the  greatest  heat  being 
90^  C.  As  the  use  of  animal-black  leads  to  some  loss  in  sugar,  M.  Ferrets,  of 
Roge,  (Saone,)  France  proposes  to  omit  it  from  the  process  altogether,  using 
instead  excess  of  lime,  and  precipitating  the  surplus  with  carbonic  acid;  and 
carefully  decanting  the  juice. 

During  the  raSping,  alteration  is  prevented  by  milk  of  lime,  so  weak  as  to  be 
almost  colorless,  with  which  the  raspers  are  washed.  During  defecation  the 
juice  is  raised  from  50**  to  75**  C,  and  the  hydrate  of  lime  added  in  proportion 
of  500-3000  grams  per  hectolitre  of  juice  of  1.040  specific  gravity,  varying 
the  proportion  according  to  culture  and  maturity  of  the  beet,  the  plan  being, 
first,  to  use  the  most  lime  possible ;  second,  to  have  as  clear  a  juice  as  can  be : 
and  third,  obtaming  a  firm  scum,  and  carrying  the  temperature  as  close  to  90 
0.  as  possible.  From  the  defecating  boiler  the  juice  is  carried  to  the  saturating 
pan  'j  the  defecation  is  carried  out  by  the  Rousseau  plan  already  described. 
Another  method  described  for  replacing  animal-black  in  clarification  is  by  the 
use  of  wood-ashes,  cinders — that  is,  leached  ashes — ^which  are  placed  in  the 
filters  usually  occupied  by  the  bone-black. 
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In  order  to  render  this  report  more  complete,  a  succinct  view  of  the  present 
state  of  chemical  knowledge  of  the  sugar  beet  is  here  subjoined.  Since  the 
analyses  of  Payen  and  others  some  years  back,  which  were  not  exhaustive,  the 
beet  has  been  examined  by  two  very  competent  chemists,  Messrs.  Corenwinder 
and  R.  Hoffinan,  the  former  working  on  beets  grown  at  his  own  establishment, 
near  Lille,  (Belgium,)  the  latter  upon  beets  fiom  the  vicinity  of  Prague,  in 
Bohemia.  The  experiments  of  Corenwinder  are  of  interest,  in  showing  that  the 
effect  of  artificial  manures  containing  ammonia,  or  of  guano,  is  to  diminish  HJHe 
amount  of  sugar,  relatively  and  absolutely,  by  increasing  the  amount  of  albu- 
minous matter  and  of  the  mineral  salts. 

Corenwinder' s  analyse*  of  beeti. 


Description. 


Water. 


Sofar. 


85 

I' 


1.  Beeti  raSied  withbut  manaro  at  Queanoj 

8.  Beetiiniwd  with  Flemish  mannre 

3.  Beets  raiiMtd  with  freeh  doDg 

4.  Beetii  raiund  with  gu&no 

&  Tope  of  No.  3 

6.  Beeta  ralited  Id  the  nmrHbeh  of  St.  Ocner.  manured  with  mud  . . 

7.  Beeta  raised  below  the  dikes  of  Dunkirk,  not  manared 

&  Beets  raised  near  Lille,  wiih  great  qnantity  of  FlemUh  manure. 

9.  Beets  from  Nerves,  manared  with  fretih  liquid  dung 

Id  Beets  from  D'aisne,  raised  in  stable  dung  and  ir'lemLih  mannre. 


85.85 
85. 3U 
85.65 
86.00 
86.76 
88.74 
87.70 
89.72 
84.92 
78.50 


lag 

9.75 
9.50 
&80 
C.60 
6.b2 
7.15 
5.22 
11.00 
13.15 


3.644 
4.167 
1.001 
4.553 
6.773 
3.418 
4.512 
4.209 
a  510 
6.550 


0.716 
0.603 
a  729 
0.668 
0.867 
a  972 
1.078 
0.871 
0.770 
1.300 
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Corenwinder'M  analyse*  of  tJi^  ash  of  sugar  heel. 


Dflscriptiou. 

it 

QQ 

11 
II 

\ 

1<  Beets  without  mantire 

33.382 
27.832 
25.6)8 
31.241 
&196 

20.499 
22.745 
26.268 
19. 756 
3a  633 

34.456 
39.644 
30.299 
4.031 

5.562 

4.903 
5.160 
&923 
6.917 
10.813 

4.7CT 
3.760 
4.468 
4.084 

6.037 

10.301 
15.528 
11.309 
a  103 
9.009 

33.877 
30,971 
20.807 
14.491 

18.145" 

4.229 
4.614 
4. 543 
4.551 
1.920 

4.179 

3.843 
a  313 
a  747 

0.585 

26.066 

S.  Beet«  In  FlemiHh  manure... 

24.1?7 
25.339 

3.  BeetK  in  fresh  dung ...... 

4.  Be«tii  in  guano 

29.439 

S.  Beats  of  No.3 

41.440 

6.  Beets  from   soil   manured 
wiih  mud 

7.492 

1&836 

7.  Beets  not  manured 

7.714 
m399 
54.423 

44.999 

14.058 

8.  Beets  with  FlemisH  manure. 

14.068 

9.  Beets  with  Uquid  dung 

la  Beets  with  stable  dung  and 
Flemish  manure. .'. 

22.239 

f 

.    24  672 

*  The  Insoluble  matters  consist  of  phosphate  of  Ume,  phosphate  of  magnesia,  carbonate  of  lime,  sillea. 
Iron,  &c. 

These  analyses  of  the  ash  of  the  roots  show  how  large  an  amount  of  alkolino 
salts  is  stored  up  in  the  refuse  cakes,  for  although  much  of  this  mineral  matter  is 
removed  with  the  juice,  still  a  large  portion  remains  in  the  marc.  Almost  the 
whole  of  the  soluble  poi-tion  of  the  ash  is  composed  of  salts  of  potash  and  soda, 
while  the  insoluble  portion  consist  chiefly  of  phosphate  and  carbonate  of  lime  and 
magnesia.  Corenwinder's  examination  of  the  mineral  matter  of  the  tops  shows, 
that  while  the  percentage  remains  the  same  as  in  the  root,  yet  that  the  deficiency 
of  potash  is  remarkable,  its  place  in  the  top  being  supplied  partly  by  soda,  but 
mostly  by  lime  and  magnesia.  In  looking  over  these  analyses  one  cannot  bat 
remark  the  difierent  proportions  of  saline  ingredients  in  different  beets,  grown  in 
different  localities  and  subject  to  different  cmtivation )  it  shows  to  what  an  extent 
this  variety  of  chemical  composition  may  go  without  altering  the  specific  character 
of  the  plant. 

These  experiments  also  show  what  variety  in  the  amounts  of  sugar  may  exist 
in  plants  grown  in  different  localities,  even  where  the  treatment  by  manure  may 
be  the  same. 

In  these  cases  the  causes  of  difference  may  be  set  down  as  due  to  either  climate 
9c  soil  of  different  localities.  Corenwinder,  without  any  direct  examination  of 
the  point,  attributes  the  difference  in  sugar  product  wholly  to  the  soil;  but  this 
may  very  faii-ly  be  doubted.  What  is  not  due  to  difference  in  variety,  which  no 
doubt  is  the  chief  cause,  may  to  a  great  extent  be  due  to  the  climate  of  the  locality. 
A  moist  ground  will  ^ways  convey  more  nutriment  of  the  mineral  class  to  the 
rpots  than  a  dry  soil,  even  when  the  composition  is  the  same. 

The  experiments  of  B.  Hoffmann  constitute  perhaps  the  most  complete  series 
of  analyses  which  have  been  made  uq  to  the  present  time.  He  determined  at 
three  periods  in  the  growth  of  the  plant  the  relative  amount  of  water,  dry  matters, 
and  ash,  the  nitrogenous  matter,  cellulose,  sugar,  and  absolute  weight  of  leaves 
and  roots. 

Hoffinann's  analyses  have  filled  a  want  much  felt  in  the  chemical  history  of 
the  growth  of  the  beet,  and  have  placed  us  above  the  necessity  of  refening  to 
the  meagre  analyses  of  Boussingault  and  Payen — good  in  their  day,  and  the 
only  information  hitherto  attainable. 

niie  following  are  the  chief  results  of  Hoffinann's  examinations: 
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A. — Growth  of  the  heet ;  weight  of  roots  and  leaves. 


Jane  30. 

Angoflt  31. 

October  30. 

Ratio  of  leavmi  to  rooti ..», x..xx         ,... 

1.96:1 

0.49:1 

0.93:1 

Average  weight  of  leaves 

*"          99.8 
50.8 

248 
504 

750 

Average  tveight  of  rooti 

802 

150.6 

752 

1,553 

The. result  here  ^ven  for  June  and  August  will  justify  comparison  with  tlie 
results  obtained  in  this  laboratory,  where  an  equal  increase  of  root  to  ten  times  its 
weight  during  three  months  of  summer  shows  how  necessary  summer  rains  are 
to  secure  this  growth  in  a  given  time. 

The  result  of  October  30  is  not  in  accordance  with  that  obtained  here.  At 
this  period  the  tops,  in  this  latitude  are  not  in  that  vigorous  condition  which  the 
root  IS,  and  hence  the  ratio  is  vastly  less  than  that  given  by  Hoffmann. 

B. — Relative  amount  of  water  and  dry  matters. 


Jane  30. 

AognstSL 

October  30. 

Tops,  water 

88.55 
11.50 

87.12 
12.09 

87.60 

drymattem . 

laoo 

100.00 

99.21 

100.60 

Boots,  water ^. 

89.20 
10.80 

83.20 

16.80 

75u20 

dry  matteri} 

24. 8P 

loaoo 

loaoo 

100.00 

The  effect  of  season  in  augmenting  the  dry  matters  is  evident  in  both  tops 
and  roots;  remarkably  so  in  the  latter,  so  that  by  November  1  the  dry  matters 
had  increased  to  2 J  times  the  amount  at  30th  June,  while  that  of  the  water 
present  had  diminished  by  one-seventh. 

The  increase  of  solid  matter  cannot  be  wholly  set  down  to  sugar,  as  Hoffmann's 
results  would  show;  for  our  experiments  prove  that  the  percentage  of  sugar 
diminishes  with  the  autumnal  growth  of  the  plant,  while  the  gravity  of  the  juice 
remains  the  same.  The  increase  is  chiefly  cellulose,  pectcn  and  albuminousi 
matters. 

0. — Composition  of  the  root  at  same  -period. 


Jane  30.       Angnst30.    OetoberSO. 


Water 

Ash 

Nitrogenooa  organio  matter , 

CeUoloBd :. 

Sugar , 

Non-aaotiied  oiganic  matter,  pecten,  ooloriag,  and  fat, 


80.20 
0.G6 
1.00 
1.01 
4.00 
4.13 


63.20 
0.90 
1.64 
1.50 
9.42 
3.34 


7S.90 
1.30 
2.20 
2.07 

15.00 
4.23 


ICO.  00 


100.00 


100.00 


One  hundred  parts  of  dry  root  consist  of-r- 


Asb 

Nitrogenoas  matter 

CeUnfoie 

Bagar 

Non-nltrogtnoiifl  organic  matter 


Juue30. 


G.12 

J).  35 
37.03 
3tf.24 


Aagutft  31. 


.   5.36' 

9.76 

&92 

55.95 

20.01 


October  sa 


5.24 
a  87 
8.35 
6a  48 
17.06 
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The  result  of  these  tables  is  to  show  the  increase  of  sugar  up  to  November  1, 
a  result  wholly  at  variance  with  that  derived  from  our  experiments,  in  all  of  which 
varieties  there  was,  as  before  stated,  a  remarkable  diminution  of  sugar  after  the 
middle  of  September.  If  these  discordant  results  on  two  continents  are  not  due 
to  differences  in  variety  of  plant  as  regards  late  maturity,  or  to  climate,  further 
experiments  will  be  needed.  •   ' 

100  parts  of  ash  (deduction  made  for  carbonic  acid  and  sand)  yield: 


Root 

Leaves. 

Potaah 

50.895 
&.765 
G.743 
9.835 
1.127 
3.423 

16.965 
4.017 
1.929 

34.134 

Soda 

13.011 

Magnesia • 

16.3L6 

Lime ...        ,     .     

17.796 

Oxide  of  Iron— oxide  of  maxuranese 

3.301 

SiUca r. 

5.110 

Phospborio  acid 

&938 

6al  pharic  acid - 

7.361 

Chlorine 

6.009 

100. 

100. 

It  may  be  well  to  place  "by  the  side  of  these  recent  analyses  the  older  one  of 
the  ashes  of  red  beet,  by  Etti,  and  the  English  analyses  of  Way  and  Ogston: 

Potassa : 19.515 

Soda 21.119 

Peroxide  of  iron 0.095 

Lime 3.250 

Magnesia • 6.960 

Chloride  of  Sodium 2.355 

Add,  sulphuric 2.465 

Acid,  phosphoric ^ 2.395 

Silicate  of  iron  and  sand 14.116 

Carbon 4.223 

Carbonic  acid 29.103 


Analyies  of'  Way  and  Ogiton. 


Yell6w  Qlobe— 


Bolh. 


Leaf. 


Long  Red- 


Bulb. 


Lean 


PotaMa 

Boda 

Lime 

Macnesia 

Oxide  of  iron 

Oarbonleacid 

Phosphoric  acid... 
Solpburicacld.... 
Chloride  of  sodium 
SUli-a 


33.51 

19.  C8 
1.78 
1.75 
0.74 

18.14 
4.49 
3.68 

23.54 
3.32 


99.96 


8.34 
12.21 
8.72 
9.84 
1.46 
6.92 
5.89 
G.54 
37.66 
2.35 


99.93 


S9.05 

19.05 
2.17 
2.79 
0.56 

31.  Gl 
3.11 
3.33 

14.18 
4.11 


99.94 


27.53 
5.83 
9.06 
9.10 
4.48 
6.11 
4.39 
6.36 

29.85 
1.35 


99.96 
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The  same  analysts  calculate  that  one  ton  of  beets  removes  from  the  soil : 


Mean  of  three  spedmens  in  pounds. 

Bulb. 

Leaf. 

Potassa....* ,...• - .--. 

4.99 
3.02 
0.41 
0.43 
0.12 
0.C6 
0.65 
5.29 
0.54 

7.86 

Soda 

2.52 

Lime 

3.31 

Maffnesia *,. .- 

3,27 

Oxiaf*  nf  iron i .             

0.52 

PhosBboric  acid v.......*.......... - ......... 

1.94 

Sclpnnric  ftcid 

2.20 

Chloride  of  Bodium  ................................  ••...........^.. 

12.82 

BiUca ; 

0.76 

16.11 

35.20 

By  comparing  these  figures  with  the  analyses  of  the  ash  by  Oorenwinder 
given  previonsly,  it  will  be  found  that  the  ratio  of  potash  to  soda  in  the  root  is 
precisely  the  same  in  both  specimens,  although  raised  in  different  countries ; 
also  that  the  residues  of  the  press  are  highly  valuable  for  their  alkaline  constit- 
uents. 

The  result  of  all  Mr.  H9ffmann's  experiments  shows  that  the  water  in  the  loaves 
diminishes  as  they  grow;   the  mineral  elements  also  diminish.    During  the 

rwth  of  the  root  the  water  also  decreases.    The  cellulose  and  mineral  matters 
not  increase  except  in  the  dnr  specimen.  ' 

With  regard  to  the  amount  of  azotized  matter  present  nothing  definite  can  be 
stated.  Tne  sugar  gradually  increases  as  the  root  develops  3  the  pecten  disap- 
pears and  the  sugar  is  produced  at  the  expense  of  it. 

Hotfmann's  analyses  of  the  second  year's  growth  of  the  beets  are  not  given 
here,  as  the  saccharine  relation  terminates  at  the  close  of  the  first  year.  His 
results  show  that  in  the  last  year  of  the  plant's  life  it  gradually  loses  its  sugar 
nntil  it  finally  disappears  a  Lttle  before  seeding. 

I  cannot  conclude  this  account  of  the  series  of  experiments  carried  out  this 
year  without  acknowledging  the  valuable  services  of  Dr.  W.  0.  Tilden,  assist- 
ant chemist,  who  has  shown  himself  at  all  times  zealous  and  capable  in  carry- 
ing out  the  details  of  the  chemical  examinations. 

In  order  to  make  the  laboratory  a  more  efiicient  aid  to  the  Department  it  is 
desirable  that  it  should  not  be  confined  in  its  operations  to  the  execution  of 
analysis  alone. 

The  relations  of  geology  to  aOTCulture,  though  not  so  close  as  those  of  chem- 
istry, are  yet  sufficiently  so  to  ciul  for  some  attention  to  them,  and  to  insure  ben- 
efit to  agriculture  in  its  widest  sense.  Meteorology,  chemistiy,  ajid  geology  are 
the  three  sciences  which,  next  to  botany,  shed  the  greatest  lig&t  on  practical 
agriculture.  Geology  has  been  but  lately  cultivated  in  this  direction,  and  in  the 
hope  of  fostering  the  connection  it  is  desirable  that  the  Department  should 
establish,  in  conjunction  with  the  laboratory,  a  collection  of  geological  specimens 
which  would  illustrate  the  agricultural  and  economic  geology  of  the  United 
States.  Whatever  relations  of  soils  to  their  parent  rocks  exist  would  thus  be 
brought  out  in  a  prominent  and  systematic  manner,  and  as  ample  room  can  be 
afforded  in  the  new  building  for  the  chemical  division,  it  would  be  desirable  to 
establish  it  on  the  removal  from  the  Patent  Office. 

This  subject,  having  already  been  brought  under  your  notice,  demands  no  fur- 
ther argument. 

THOMAS  ANTISELL,  M.  D.,  Chemist 

Hon.  Horace  GAPSOiir,  CommissioMr, 
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Sm :  As  fall  descriptions  of  tlie  habits  and  natural  history  of  tho  varioas 
insects  injurious  to  our  crops  have  been  given  in  former  reports,  together  with 
the  most  approved  methods  generally  in  use  for  their  destruction^  the  present 
paper  will  be  confined  to  those-  insects  principally  which  have  been  the  most 
numerous  and  injurious  during  the  past  year,  or  which  hitherto  have  escaped 
observation. 

The  caterpillar,  or  cotton  army  worm,  (Anomis  xylincej  appeared  last  season 
in  countless  myriads,  destroying  millions  of  dollars'  worth  of  cotton,  and  in  many 
instances  totally  ruining  the  planters  who  relied  upon  cotton  alone  as  their  main 
crop.  It  is  also  to  be  feared,  if  effectual  means  are  not  soon  devised  for  their 
extermination,  that  the  planting  of  cotton  must  be  abandoned  for  a  time,  at  least 
in  the  most  southern  States,  where  these  insects  particularly  abound,  and  most 
probably  originate.  As  many  planters  have  not  seen  our  former  reports  on  this 
subject,  it  may  interest  them  to  give  a  condensed  description  of  the  habits  and 
transformations  of  this  insect,  so  that  they  may  be  able  to  recognize  it  when  it 
comes,  and  at  the  same  time,  perhaps,  among  themselves,  devise  some  practical 
method  of  destroying  it  on  its  first  appearance  in  the*cotton  field.  In  the  more 
northern  cotton  States  the  cotton  army  worm  is  only  an  occasional  visitor,  beconoi 
ing  rare  as  it  approaches  the  north.  In  the  extreme  south  they  appear  every 
season  in  greater,  or  less  numbers.  As  heavy  frosts  kill  caterpillar,  clu^rsalis,  and 
perfect  moth,  its  periodical  appearance  in  certain  districts  is  most  probably 
owing  to  climatic  influences,  the  insect  being  exterminated  for  the  time  whenever 
there  has  been  extreme  cold  weather,  and  not  appearing  in  that  neighb#rhood 
again  until  replaced  by  fresh  migrations  of  moths  fi:om  more  southern  localities, 
where  the  frost  had  not  reached.  An  old  cotton  planter  in  South  Carolina  states 
that  the  moth  made  its  appearance  periodically  every  21  years  in  his  district,  hav- 
ing been  very  desti:uctive  in  the  years  1804, 1825,  and  1846.  "  Moreover,  it  had 
actually  been  foretold  that  in  the  year  1867  the  caterpillars  miffht  be  e:q)eoted 
to  destroy  the  crops."  This  was  certainly  a  very  strange  coincidence,  but  proves 
nothing,  as,  unlike  the  17  years'  locust,  whose  whole  17  years  of  disappearance 
is  said  to  be  spent  under  ground,  and  whose  habits  and  natxural  history  we  are 
therefore  unable  to  trace,  I  have  bred  the  cotton  fly  or  moth  from  the  egg  up  to  the 
perfect  insect,  and  the  whole  of  its  transformations  do  not  occupy  a  period  of 
more  than  a  few  weeks  in  the  summer  or  autumn. 

As  false  alarms  about  the  appearance  of  tho  cotton 
worm  in  certain  districts  are  frequently  inserted  in  the 
southern  newspapers  by  persons  interested  in  the  sale 
of  ootton  when  the  worms  seen  in  the  field  are  meiely 
boll  worms,  grass  worms,  or  some  other  comparatively 
.harmless  caterpillar,  I  will  mention  some  distinguish- 
ing marks  by  which  the  cotton  moth  may  be  recog- 
nized in  either  the  egg^  caterpillar,  chrysalis,  or  perfect 
state.  In  the  first  place,  the  egg  of  the  cotton  worm 
is  round  and  very  much  flattened  in  form,  and  of  a 
green  color,  whereas  the  egg  of  tho  boll  worm  moth 
is  round,  somewhat  bluntish,  conical  in  shape,  and  of 
a  yellow  color.  The  egg  of  the  cotton  worm  is  mostly 
deposited  ou  the  leaf  or  branches,  while  the  egg  of  the 
boll  worm  is  usually  placed  in  the  so-called  "  ruffle"  or 
envelope  of  the  flower. 
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The  caterpillar  of  the  cotton  worm  hds  sis  pectoral 
or  £ront  fett,  two  analj  and  eiglit  ventral,  the  twp  fore- 
most of  the  ventral  feet  being  very  smaUy  apparently  i 
useless,  and  not  employed  for  graspiog,  like  the  other 
six;  while  in  the  grass  worm  tSe  legs  are  all  perfectly 
formed  and  used  when  creeping  &om  leaf  to  leaf. 
Owing  to  this  imperfection  in  the  formation  in  the 
first  pair  of  ventral  feet,  the  cotton  caterpillar  always 
moves  like  the  span  worm  or  looper,  that  is,  by  altern- 
ately contracting  and  expanding  its  body,  holding  fast 
by  means  of  its  hind  feet  to  the  object  on  which  it  rests, 
while  the  head  and  fore  feet  are  extended  as  far  as  pos- 
sible, the  stalk  or  leaf  bemg  securely  grasped  by  the  pec- 
toral feet,  the  hinder  part  and  legs  are  suddenly  brought 
up  to  them,  so  that  at  every  step  the  body  assumes 
the  shape  of  an  archj  whereas  the  grass  worm  glides  along  by  moving  its 
feet  alternately  and  gradually  without  raising  the  middle  of  its  body  from 
the  leaf.  The  cotton  worm  has  also  a  habit  of  doubling  itself  up  suddenly 
when  disturbed,  and  springing  to  a  distance,  but  the  grass  worm  merely  rolls 
itself  up  somewhat  like  a  sn^e  when  coiled.  The  cotton  worm,  when  about  to 
change,  spins  a  very  loose  web  or  cocoon  among  or  in  the  leaves  or  branches  of 
the  cotton  plant  or  weeds  infesting  the  field,  at  some  distance  from  the  ground. 
The  grass  worm,  on  the  contrary,  comes  down  from  the  plant  it  has  fed  on  and 
retires  under  stones,  loose  earth,  or  buries  itself  in  the  ground  before  forming  its 
cocoon.  The  perfect  moth  of  Uiie  real  cotton  worm  is  much  more  angular  and 
graceful  in  form,  with  the  upper  wings  of  a  somewhat  reddish  or  claret  colored 
brown,  and  there  is  always  a  darker  spot  having  a  light  centre,  more  or  less 
defined  in  the  middle  of  these  wings,  while  the  under  wings  are  of  a  dark  ash 
color.  The  grass  worm  moth  is  much  more  clumsy  in  form,  its  upper  wings 
being  clouded  and  barred  with  dark  and  light  grayish  brown,  while  the  under . 
wings  are  lighter  colored. 

Whether  the  cotton  caterpillar  feeds  upon  any  other  plants  or  not  I  am  una- 
ble to  say,  never  having  found  it  eating  anything  but  cotton,  and  even  when 
seen  on  weeds  in  cotton  fields  the  worm  has\nerely  wandered  away  to  find  some 
suitable  locality  in  which  to  spin  its  cocoon.  Several  «cotton  worms,  kept  for 
the  purpose  of  experiment,  constantly  refused  to  eat  anything  but  cotton,  although 
supplied  diuly  with  fresh  leaves  of  all  the  weeds  of  plants  in  the  neighborhood, 
and  several  actually  starved  to  death  rather  than  touch  anything  but  cotton  as 
a  food. 

The  caterpillars  appear  more  or  less,  almost  every  season,  in  some  of  the  more 
Bouthem  Florida  plantations,  sometimes  in  a  very  sudden  and  unaccountable 
manner.  Mr.  E.  Kichards,  of  Cedar  Keys,  wrote  a  very  interesting  letter  some 
years  ago  to  the  Department,  which  appeared  to  prove  that  the  moth  is  exceedingly 
migratory  in  its  habits  and  capable  of.  flying  great  distances ;  as  in  many  pl£^ 
where  they  have  suddenly  appeared  in  great  numbers  there  has  been  no  method 
of  accounting  for  their  presence  excepting  that  the  worms  had  previously  sub- 
sisted on  some  other  wild  plant  or  weed,  and  left  their  original  food  for  the  cot- 
ton, which  was  more  nutritious  or  congenial  to  their  taste,  or  that  the  moth  had 
migrated  from  a  great  distance.     Mr.  Kichards,  in  his  letter,  says : 

The  last  of  July,  1845,  these  caterpillars  made  their  appearance  in  a  small  field  of  three 
or  four  acres  of  sea-island  cotton  planted  on  Way  Key,  an  experiment  to  see  if  cotton  could 
not  be  advantageously  cnltivatod  on  the  keys,  no  other  cotton  having  been  previously 
planted  within  80  miles  of  them,  bat  the  whole  crop  was  destroyed.  The  caterpillars  at  the 
same  time  were  destroying  the  cotton  in  the  interior  of  the  country. 

As  far  as  the  habits  of  the  cotton  caterpillars  are  known,  whenever  thej 
have  appeared  in  Georgia  or  South  Carolina  they  almost  invariably  came  from 
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the  soathward,  and  committed  great  la'^a^es  some  20  or  30  miles  off,  a  fortnight 
or  three  weeks  before  making  their  appearance  in  the  localities  named.  The 
second  and  third  broods  of  moths  still  travelling  farther  north,  spread  destmciion 
and  devastation  wherever  they  deposited  their  eggs,  nnttl  providentially  killed 
by  the  frost.  If  this  theoiy  of  their  northward  migration  is  correct,  it  wonld  be 
well  for  the  planters  to  give  a  small  reward  to  the  discoverer  of  the  first  cotton 
caterpillars  in  their  neighborhood,  and  then  combine  to  tnm  their  hands  en  masse 
on  the  infested  plantation,  to  crash,  bom,  and  destroy  the  insect  in  all  its  forms,  as 
worm,  chrysalis  in  cocoon,  or  fly,  even  if  they  have  to  bom  the  field  to  get  rid  of 
them,  and  to  pay  the  proprietor  for  the  damage  done ;  for  they  may  rest  assured  that 
if  allowed  to  become  moths,  and  multiply  without  any  effort  being  made  to  destroy 
them,  the  flies  will  undoubtedly  migrate  to  all  the  neighboring  plantations,  and 
their  own  crops  will  eventually  be  destroyed  among  the  rest.  Many  remedies 
have  been  proposed  for  their  extermination.  Fires  built  at  twilight  in  and  near 
cotton  fields  would  doubtless  bum  up  a  great  many  moths,  yet  it  is  very  ques- 
tionable if  these  fires  will  not  also  attract  moths  fh>m  other  plantations,  which 
escaping  the  fire  will  found  new  colonies,  when  they  otherwise  might  have 
been  content  to  remain  where  they  were  as  long  as  there  wafi  any  cotton  foliage 
left  for  their  progeny  to  devour.  Large  shallow  plates  or  dishes  filled  with 
molasses  or  sirup  with  vinegar,  or  some  strong  aromatic  substance,  have  been 
used  in  dry  weather  on  a  small  scale  with  success,  especially  when  the  moth 
makes  its  first  appearance,  as,  being  attracted  by  the  sweet  scent,  they  crowd 
into  the  plate  and  are  drowned.  JPerhaps  if  a  preparation  of  arsenic  or  some 
tasteless  poison  were  mixed  with  the  sirup  it  would  answer  better,  as  doubtless 
most  of  the  moths  visiting  the  plate,  after  satisfying  their  appetite,  escape  bein^ 
oaaght  by  the  visdd  substance  and  fly  off  to  the  neighboring  plants.  Hara 
wood  boards  or  shingles  thickly  coated  on  one  side  with  the  poisoned  prepara- 
tion might  be  used  as  a  substitute  for  the  plates,  but  in  this  case  the  boards 
should  either  be  placed  under  temporary  shelter,  or  in  a  slanting  position«with 
the  prepared  side  imdemeath,  so  that  heavy  rains  could  not  wash  off  the  poi- 
soned mixture.  Sirup  and  rum  painted  or  smeared  on  the  trunks  of  trees  are 
extensively  used  by  continental  entomologists  to  attract  the  night-flying  moths. 

If  poison,  however,  in  any  shape  is  used  for  exterminating  noxious  insects,  the 
hands  working  on  the  plantation  should  be  warned  of  it,  otherwise  many  of  the 
young  negroes  might  mysteriously  disappear  with  the  moths,  and  it  should  on  no 
account  whatever  be  used  where  there  are  bee-hives  in  the  neighborhood.  This 
poisoning  process  has  nevertheless  been  found  to  answer  very  well  in  Maryland 
and  Virginia;  where  tobacco  is  the  staple  crop.  The  sweetened  poison  being 
dropped  into  the  flower  of  the  Jamestown  weed  (Stramonium J  or  the  tobacco  * 
blossoms  themselves  after  having  been  cut  from  the  plant,  the  moth  is  attracted 
by  the  flower  and  perfume  in  the  early  twilight,  inserts  its  laige  flexible  trunk, 
and  after  imbibing  the  poison  dies  before  having  time  to  deposit  its  eggs.  I  first 
proposed  this  plan  in  a  paper  read  before  the  United  States  Agricultural  Society, 
12  or  14  years  ago,  and  it  has  been  practiced  with  decided  success  in  Florida  by 
the  planters  of  tobacco.  A  machine  on  wheels  for  ejecting  vapor  or  steam  of  cei^ 
tain  ingredients  on  the  plants  infested  by  the  caterpill^,  has  been  mentioned 
by  some  of  our  correspondents  as  killing  the  insects  without  injuring  the  plants, 
but  not  having  had  either  reliable  or  ocular  dem'onstration  of  its  utilitv  it  is 
merdy  referred  to  without  comment,  excepting  that  on  an  extended  scale  the 
plan  appears  impracticable,  as  the  machine  itself  would  injure  the  plants,  and 
anything  that  would  kill  the  caterpillars  at  once  would  probably  also  kill  or  scorch 
the  foliage. 

The  eggs  of  the  cotton  moth  are  frequently  destroyed  by  several  species  of 
small  ants,  which  are  said  to  bite  the  egg  open  when  just  deposited  and  to 
abstract  the  substance.  Many  caterpillars,  especially  if  weak  or  somewhat  dis- 
abledf  fall  victims  to  the  voracity  of  the  restless  myriads  of  ants  always  abound 
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tng  in  the  fiftlds,  and  feeding  upon  the  honey  dew  secreted  by  the  cotton  louse 
or  aphis,  and  the  bodies  of  sach  other  insects  as  they  can  overcome.  The  cot- 
ton caterpillar  is  also  destroyed  by  a  small  yellow  and  black  banded  ichneumon 
fiy,  which  deposits  its  eggs  in  the  worm.  This  egg  hatching  produces  a  footless 
grub,  which  feeds  in  the  body  of  the  caterpillar,  at  first  avoiding  all  the  vital 
parts  and  devouring  merely  the  fatty  matter,  leaving  the  larva  with  strength  to 
spin  its  cocoon  and  change  into  the  chrysalis,  with  its  internal  foe  still  in  its 
body.  The  grab  then,  after  devouring  the  remainder  of  the  interior,  changes 
into  a  pupa  and  finally  emerges  from  the  dried  cluysalis'  skin  as  a  fidl-formed 
four-winged  fly,  somewhat  resembling  a  veiy  diminutive  wasp. 

Mr.  S.  8.  French,  of  Greenville,  Mis- 
sissippi, and  other  planters,  have  for- 
warded to  the  Department  stalks  of  cotton 
injured  by  a  ''large  green  grasshopper"! 
which  last  year  made  its  appearance  on 
theirplantations  for  the  first  time,  and  iDJm:ed  the  cotton  plants  bypieroingthe  stalky 
and  depositing  its  eggs  in  the  pith.  This  insect  has  not  hitherto  been  noticed  on 
the  cotton,  and  is  not  mentioned  in  any  work  on  cotton  or  cotton  insects.  The 
injured  stalks  sent  were  preserved  all  winter,  and  the  eggs  hatched  out  in  June  and 
July.  The  insect  appears  to  be  a  species  of  grasshopper,  (probably  OrckUimmnJ 
but  is  yet  much  too  young  and  undeveloped  to  show  to  what  particular  species  it 
belongs.  These  stidks  are  injured  much  in  the  same  manner  as  those  of  fruit 
and  forest  trees  when  pierced  by  the  17-year  locast,  excepting  that  merely 
two  long,  grayish  egss  are  deposited  in  each  fissure  or  hole  in  the  stalk.  It 
was  not  stated  in  the  letter  whether  the  full-grown  insects  injured  the  foliage  of 
the  cotton  or  not,  but  the  young,  which  are  now  in  confinement,  feed  greedily 
iq)on  flowers  or  leaves  of  common  red  clover.  They,  indeed,  are  so  voracious 
as  to  eat  the  eggs  of  their  own  species,  when  exposed  by  splitting  the  stalk,  and 
their  younger  relations  when^first  hatched  and  too  feeble  to  get  out  of  the  way. 

While  on  the  subject  of  cotton  and 
its  enemies,  although  not  strictly  be- 
longing to  an  entomological  report,  it 
might  be  as  well  to  mention  that  when 
I  was  in  Eastern  Mississippi,  some  ^ 
years  ago,  much  complaint  was  made  ^ 
by  the  planters  about  the  fresh  water  ^ 
crawfi^  destroying  their  young  cot- 
ton by  nipping  on  the  plants  below 
the  seed  leaves,  and  then  carrying 
them  into  their  holes  to  eat.    The 

foUowing  interesting  communication  on  this  subject  has  been  received  by  the 
department  from  Mr.  N.  B.  Jones,  of  Oak  Grove,  Mississippi : 

Since  the  year  1833  I  have  known  and  closely  observed  the  innoTationsof  this  little  depre- 
dator. Mj  first  acqnaintance  with  it  was  in  the  above-named  year,  in  Lowndes  coantv, 
Alabama,  where  great  havoc  was  committed  by  it  in  the  post  oak  prairie  lands.  Its  mooe 
of  living  resembles  that  of  the  crab,  subsisting  mostly  noon  putrid  animal  matter,  worms, 
insects,  &^  In  the  mulatto  clay  and  sandy  soils,  crawnsh  inhabit  creeks,  branches,  bogs, 
and  marshy  places.  In  such  soils  they  seldom,  if  ever,  injure  or  trouble  vegetation.  It  is 
in  the  lime  lands  of  Alabama  and  Mississippi,  a  belt  of  country  extending  from  Houston, 
Missiiwippi,  beyond  Montgomery,  Alabama,  ftom  60  to  80  miles  wide,  the  soil  beinff  black 
and  grainy,  in  many  pla^  resembling  coffee  grounds.  Underneath  the  whole  of  tnis  belt 
lies  a  soft,  grayish  rock,  in  some  places  exposed  to  the  surface,  while  in  other  places  it  is 
over  30  feet  to  it.  It  is  in  this  belt  of  rotten  limestone  country  (so  called)  that  the  crawfish 
is  so  destructive  to  com  and  cotton,  from  the  time  it  appears  above  ground  until  the  plant 
grows  beyond  their  reach,  or  the  stalk'becomes  too  hard  fbr  their  pincers.    This  only  hap- 


pens where  the  springs  are  more  rainy  and  water  more  abundant  tnan  usual,  and  some  locali- 
ties are  injured  10  to  20  fold  more  than  others  on  the  same  section  of  land.    These  crawfish 

*  *    ' '  '     •  .  '.   .    1      1   ^   id  their  holes, 

lousands  were 
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burrow  down  six  or  eight  feet,  piling  the  mud  six  or  eight  inches  high  around  their  holes, 
which  all  contain  water  long  after  the  rains  have  ceased  to  fall.    Many  thousands  were 
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killed  by  torohligbt  with  sticks,  on  damp,  diiflslj  nii^lits,  nstt  tlis  AlabunariTW,  from  whieb 
much  benefit  to  crops  resulted. 

Should  these  crawfish  increase  so  as  to  become  a  great  nuisance  to  the  plant- 
ers, they  might  readily  be  exterminated  bv  dropping  small  pieces  of  semi-putrid 
flesh  or  fish,  with  strychnine,  into  their  holes,  where  poultry  or  domestic  animals 
coald  not  reach. 

.  f  J  Many  complaints  have  been  made  about 

the  elms  in  cities  being  destroyed  by  a  small 
worm,  where  the  trees  have  been  planted  in 
the  streets  for  shade  and  ornament  and  have 
attained  a  considerable  size.  Iwillheregive 
a  condensed  history  of  the.  beetle  and  its 
habits :  This  insect  is  generally  known  as 
the  elm-tree  beetle,  (Gc&ruca  ccUmariensisJ 
and  is  a  small,  striped  beetle,  somewhat  resembling  the  three-lined  leaf  or  striped 
cucumber  beetle,  but  much  smaller,  and  of  a  dull,  yellowish-gray  color,  with  only 
one  dark  line  and  spot  on  each  wing  case.  This  insect  deposits  its  eggs  in  clusters 
upon  the  leayes,the  worms  or  larvse  irom  which  are  hat<^hed  out  in  a  few  days,  and 
immediately  commence  to  feed  upon  the  parenchyma  or  soft  pulpy  substance  of  the 
leaf,  at  first  making  merely  small  blotches,  but  eventually,  as  they  increase  in  size, 
destroying  the  whole  leaf,  leaving  only  the  harder  part,  such  as  the  mid-ribs  and 
network  of  veins,  untouched,  thus  causing  the  leaves  to  turn  brown  and  wither, 
until  the  whole  tree  assumes  the  appearance  of  having  be^i  scorched  by  fire. 
These  wjorms,  when  fully  erown  and  ready  to  change  into  pupae,  not  being  able  to 
descend  by  means  of  a  si&en  thread,  like  the  real  caterpillars,  crawl  down  the 
trunk  to  the  ground,  and,  soon  casting  their  larva  skin,  change  into  pupse  on  or 
near  the  surface  of  the  earth,  at  the  foot  of  the  tree  they  have  despoiled.  Some 
of  the  worms,  however,  conceal  themselves  in  fissures  of  the  bark,  where  they 
undergo  their  transformation  into  the  perfect  beetle.  These  last,  however,  are 
few,  and  bear  no  comparison  with  the  multitudes  of  pupse  which  will  be  found 
on  the  damp  ground,  motionless,  helpless,  and  appearing  like  grains  of  wheat 
accidentally  fallen  near  the  tree.  After  becoming  pupae,  in  a  few  days  the  skin 
of  the  back  splits  open,  and  the  perfect  insect  crawls  forth,  furnished  with  wings, 
by  means  of  which  it  is  enabled  to  fiy  to  other  trees  and  deposit  its  eggs,  thus 
spreading  the  nuisance  to  every  elm  in  the  neighborhood ;  or  it  may  ascend 
the  same  tree  and  lay  the  eggs  for  a  second  generation,  which  destroys  the  second 
crop  of  leaves,  frequently  so  enfeebling  the  already  exhausted  tree  that  it  is 
unable  to  recover,  and  eventually  perishes.  If  the  trees  are  examined  daily 
when  the  worms  first  appear  on  the  foliage,  which  may  be  known  by  the  leaves 
exhibiting  a  somewhat  blotched  appearance,  it  will  be  found  that  in  the  course  of 
two  or  three  weeks  multitudes  of  worms  have  left  the  leaves,  and  are  slowly 
descending  the  trunk  for  the  purpose  of  xmdergoing  their  final  transformation  on 
the  earth,  imeler  stones  or  moss,  near  the  collar  of  the  tree,  and  in  two  or  three 
days  the  pupae'  may  be  killed  by  crushing  under  foot,  when  lying  heaped  up 
and  incapable  of  locomotion.  This  is  the  best  time  to  destroy  them,  as  the 
worms  are  scattered  over  the  whole  tree,  and  the  perfect  insect  is  much  too  nim- 
ble to  allow  itself  to  be  caught.  Were  the  base  of  each  tree  encased  in  a  low, 
open  box,  about  a  foot  or  18  inches  in  height,  placed  at  the  same  distance  from 
the  main  trunk,  having  its  lower  part  sunk  four  or  five  inches  below  the  surface 
of  the  soil,  the  top  capped  with  strips  of  bright  tin,  sloping  inwards,  and  pro- 
jecting on  both  sides  Uke  the  eaves  of  a  house,  and  th^  upper  half  of  the  inside 
boarcU  painted  every  morning  with  coal  tar  or  some  other  viscid  substance,  the 
larvae  «ould  not  cra^  out  Or  over  it,  the  helpless  and  motionless  pupae  would 
be  found  collected  in  heaps  within  the  enclosure,  and  could  be  killed  by  thou- 
sands without  much  trouble.  It  might  be  advisable  to  cover  the  ground  inside 
with  cement  or  mortar,  so  that  the  worms  could  not  possibly  burrow  underneath 
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the  board  teace  and  esoape.  The  same  box  might  also  soooeed  in  keeping  the 
female  of  the  canker  worm  from  ascending  the^  fimit  trees  to  deposit  her  eggs, 
but  in  that  case  coal  tar  should  be  pnt  on  the  outside  of  the  box,  as  these  insects 
want  to  crawl  inside  in  order  to  climb  np  the  tnmk,  instead  of  descending  and 
then  scattering  themselves  over  the  siurfaoe  of  the  ground,  like  the  eli^-tree 
beetle.  Such  temporary  boxes  might  be  made  so  as  to  be  removed  when  not 
teqniredy  and  put  into  some  safe  pkce  to  be  used  another  season.  If  station- 
ary, the  same  tin  gutters  now  so  extensively  used  in  the  northern  States  to 
obstmct  the  canker  worm^  and  usually  placed  around  the  tree  itself,  could  be  put 
around  the  box  at  some  distance  £rom  the  tree,  and  so  prevent  the  oil,  tar,  or 
whatever  is  in  them  from  being  spilled  and  injuring  the  bark,  and  at  the  same 
time  answer  the  purpose  just  as  well,  in  preventing  the  wingless  female  from 
ascending  the  trunk  to  deposit  her  e^gs. 

The  western  potato  beetle,  Colorado  bug,  or  ten-lined  spearman,  has  been  very 
injurious  to  the  potato  crops  during  the  last  few  years  in  the  western  States.    It 
appears  to  be  rapidly  spreading  towards  the  east,  the  rate  of  progress  eastward 
assnmed  to  be  about  fifty  miles  a  year.    The  Practical  Entomologist,  a  very  val- 
uable monthly  journal,  formerly  published  by  the  Entomological  Society,  of 
Philadelphia,  but  now  unfortunately  discontinued  for  want  of  sumdent  patronage 
from  the  very  farmers  to  whose  interests  it  was  entirely  devoted,  contains  many 
interesting  articles  on  this  insect,  in  one  of  which  Dr.  Walsh  calculates  that 
they  may  reach  the  Atlantic  coast  by  the  year  1880. 
The  babits  of  the  western  potato  beetle,  JDan/phora 
{Pof^fframma,  Chevr.y  of  Melsheimer's  catalogue)  dedm 
ImecUciy  are  as  follows:  The  eggs  are  deposited  by  the 
female,  to  the  number  of  about  seven  hundred,  (accord- 
ing to  Dr.  Henry  Schirmer,  in  the  Practical  Entomolo- 
gist,) at  intervals  during  forty  days,  on  the  leaves  of  the 
potato,  in  somewhat  reglilarly  arranged  loose  clusters. 
After  the  lapse  of  about  six  days  they  hatch  into  larvsB, 
which  feed  upon  the  foliage  of  the  phmt  about  seventeen 
days;   they  then  descend  to  the  ground,  where  they 
change  into  pups  at  the  surface  of  the  earth.    The 
peifect  beetle  appears  about  10  to  14  days  after  the  pup» 
is  formed,  b^ins  to  pair  in  about  seven  days,  and  on 
the  fourteenm  day  commences  to  depoat  her  eggs,  thus  requiring  about  50  days 
from  egg  to  egg  again.    This  period  may,  however,  vary  somewhat  according  to 
the  state  of  the  weather,  and  the  abundimce  or  paucity  of  food  when  in  the  l^a 
state*    There  is  another  insect  almost  exactly  similar  in  color,  size,  and  form  to 
this  potato  beetle,  found  in  the  middle  and  southern  States,  which  is  mentioned 
in  Melsheimer's  catalogue  as  a  s^onym  under  the  name  of  Doryphora  (Fdy- 
gramma)  junctOf  Germ,    This  msect  merely  difiera  from  the  dekm  Un&xta  by 
having  the  second  and  third  stripes  always  united  behind,  and  the  edges  of  all 
the  stripes  with  a  single  row  of  punctures ;  the  legs  also  have  a  black  spot  in 
the  middle  of  all  the  thighs.    This  insect  (the  JD.  jtmcta)  I  found  and  raised 
in  SonUi  Carolina  upon  the  horse  nettle  {SdUmum  Carolinense)  and 
the  Department  has  received  several  specimens  from  Montgomeiy, 
Alabama,  where  they  fed  upon  potatoes  and  egg  plants,  being  re- 
ported as  especially  injurious  to  the  latter.    The  larvffi  of  the 
decim  Uneata  are  destroyed  by  a  plant-bug,  Harpactor  dnctusy  and 
other  insects  of  the  same  order.    Dr.  Benjamin  Norris,  of  Pittsfield, 
Illinois,  found  a  species  of  ground  beetle,  Ldm  grcmdiSj  feeding 
voraciously  upon  ^e  laxvse  in  a  potato  field  in  that  neighborhood. 
Hundreds  of  this  comparatively  rare  insect  were  taken  by  him  in  the 
same  locality,  and  always  preying  upon  the  grubs  of  the  potato  beetle, 
forthe  destruction  of  whichmany  plans  have  been  suggested.  Mr.  J. 
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8.  Little^  of  Bei,  Biplej  oofutly,  IndlAna^  in  a  commcmieation  to  the  DepurtiriiBiit 
states  that, ''  Driving  them  ont  pf^the  field  with  twigs  or  branchoB,  and  an  appHeafekH 
of  lime  and  ashes,  wore  both  tried,  hot  with  no  sucoeas."  He  then  used  ^  BsmdwSk 
saturated  with  coal  oil,  in  the  proportion  of  half  a  gallon  of  the  ooal  oil  t&  a 
buslvel  of  sawdust,  sowing  it  broadcast  among  the  plants.  This  dior^  ^-itneotd 
away  for  a  day  or  two,  but  they  soon  retained,  and  were  as  iignrions  as  e^ptJ' 
This  remedy,  however,  even  if  saecessful,  would  be  rather  erpensive  in  a  large 
field.  Anoth^  remedy  he  proposes  is  ^<  a  weak  lime  sprinkled  over  the  pUottli 
between  sundown  and  dark,  three  applications  to  be  made  at  difierent  times,^ 
and  adds  in  a  postscript,  ^'  this  remedy  was  tried  in  the  year  1867,  oi^d  pioved 
e&ctmil.''  If  brine  is  used,  however,  great  eare  shooM  be  takefi 
not  to  have  it  too  strong  or  too  mudi  of  it,  else  the  remedy  ynf^vlA 
be  as  bad  as  the  disease,  and*both  potato  beetM  and  plantfi 
would  be  killed  at  the  same  time.  In  ^is  letter  he  merely  uses 
the  common  name  '^  potato  bng,''  and  leaves  us  in  doubt  whetbeir 
it  is  the  old  eastern  blister  fiy,  or  the  new  western  pest  faeailudes 
to.*  However,  the  same  remedies  would  be  applicable  to  twth 
these  inseots.  Straw  placed  loosely  over  the  plants  will  pin>teot 
them  somewhat  from  the  inseot,  but  would  oost  too  much  when 
spread  over  a  large  field.  If  the  krv8d  and  perfect  beedes  m 
beaten  off  the  plants  into  pans,  as  is  frequently  done,  it  would  to 
advantageous  to  have  the  vessels,  which  are  to  receivo  them  when  they  faU  from 
the  plants,  made  of  smooth  tin,  shaped  somewhat  like  a  spittoon  but  muohdeepery 
with  the  slope  inwards  to  the  central  bole  in  the  top,  or  a  mnoh  greats*  inclina- 
tion so  that  the  inseots  would  seadily  slide  down  and  fall  into  the  main  caBe> 

wfaere^  once  in,  they  could  not  posi^bly  escape 
This  top  mi^t  also  be  made  much  larger,  onS 
shallow,  funnel-shaped,  if  desired,  to  o&ytrva&te 
space,  andbeattaohedtoabag.  Thesameves-: 
sels  might  be  used  for  the  rose  beetle  and  othesp 
insects  which  fall  to  the  ground  ^en  disturbed; 
Where  open-moutili  bags  or  sweeping  nets  are 
used  to  sweep  them  on  the  f(4iag«,  this  p!kn 
might  be  modified  by  using  a  net  or  bag  some- 
what like  the  fish  badrets  in  rivers  and  creeks— >- 
that  is,  with  a  double  net  or  bag  attaohed  to  a  hoop,  the  outer  one  being  vtsry 
long,  conical,  and  with  an  opening  aA  the  low&t  end,  which  can  iyo  closed  by  means 
i^  a  string,  and  through  which  the  insects  captured  can  be  shaken  into  hot  water  j 
the  inner  net  to  be  also  conical  but  shallower,  with  a  smooth  round  hole  in  fhsi 
centre  through  which  the  beetles  are  swept  when  the  net  is  forced  over  or  und« 
the  plants.  This  orifice  might  be  made  of  tin  and  olosed  with  a  eork  when  the 
net  is  nearly  fall,  or  when  not  in  use.  Such  a  net  could  be  made  of  any  size  or 
shape,  and  would  undoubtedly  be  of  much  utility,  as  the  insects,  once  swept  into 
the  inner  part,  could  not  iik)ssibly  escape,  as  is  frequently  the  case  when  open-» 
mouthed  sweeping  nets  are  used.  The  ring  of  the  net  by  which  the  mou&  Is 
kept  open  can  readily  be  made  of  cononon  telegraph  wiie ;  any  straight  and 
strong  stick  will  answer  for  a  handle,  and  the  bags  may  be  made  of  canvas  or 
strong  muslin.  The  edges  of  the  hoop  to  which  the  net  is  fastened  ought  to 
1)0  protected  by  a  covering  of  leather  or  some  such  material,  as  the  muslin  is 
subject  to  be  worn  away  by  friction  when  healing  the  plants.  Powdered  helle- 
bore is  reported  to  have  been  nsed  with  efieot  as  a  means  of  destroying  both  the 
Colorado  potato  bu^  and  the  goosebeny  or  currant  worms,  if  dusted  over  and 
under  tho  foliage  when  the  plants  are  wet  with  dew.  Hellebore,  however,  is  a 
somewhat  dangerous  remedy,  on  account  of  its  poisonous  qualities.   '  Soot  also 

*  Since  writing  the  above,  specimens  of  the  insects  spoken  of  by  Mr.  Little  as  the  ^*  Col* 
orado  bug"  have  reached  the  Department,  and  prove  to  be  merely  varieties  of  tho  Canthofiif 
or  potato  DTxg  of  the  eastern  States. 
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bas  been  used  with  good  effect.  Some  of  the  agricaltoral  papers  recommend 
knoekisff  the  insects  off  the  plants  between  the  rows  and  then  burying  them  by 
means  oi  the  plough  when  working  the  gronnd  the  second  time.  The  Colorado 
bug  or  t«n-lined  spearman  is  reported  to  have  produced  poisonous  effects  on 
sevenJ  persons  who  handled  them  incautiously  with  naked  hands,  somewhat  in 
the  same  manner  as  the  eastern  potato  cantharis  or  blister  fly. 

In  the  Prairie  Farmer,  vol.  19,  p.  51,  a  correspondent  states  that  Dr.  Walsh 
estimated  that  the  damage  done  bv  this  insect,  in  the  northwest  alone,  amounted 
to  $1,760,000. 

The  Department  has  received  many  communications  on  the  subject  of  the 
western  locust,  or  hateful  grasshopper  of  Dr.  Walsh,  and  the  ravo^s  committed 
by  them  in  the  western  States.  These  insects  appear  in  vast  armies,  devouring 
every  green  thing,  like  the  locusts  mentioned  in  the  Scriptures,  and  which  may  be 
redioned  yet  among  the  plagues  of  the  eastern  States.  Several  packages  of  their 
eggs,  forwarded  to  the  Department,  hatched  out  early  in  March,  but  the  young 
insects  all  perished  for  the  want  of  a  suitable  place  in  which  to  preserve  them. 
From  oorrespondents  we  learn  much  of  thmr  habits  and  will  condense  that  informa- 
tion as  much  as  possible.  The  female  locust,  in  the  autumn,  deposits  her  eggs  in 
small  holes  or  cells  made  in  the  earth  by  means  of  her  ovipositor.  Most  of 
these  eggs  remain  all  winter  uninjured  by  the  fiN)st,  and  hatch  the  following 
spring,  earlier  or  later  according  to  the  influences  of  climate.  Gold  rams  in  the 
spring,  however,  are  said  to  destroy  the  young  insects.  The  grasshoppers  when 
first  hatched  esictly  resemble  the  old  insects  in  form,  with  Uie  exception  that 
they  have  no  wings  or  wing  cases.  Budimentary  wings  and  wing  cases  are 
developed  when  they  cast  their  skins,  but  they  are  as  yet  perfectly  incapable  of 
flight,  and  can  merely  walk  or  jump  from  plant  to  plant;  and  it  is  only  when 
they  have  shed  their  skins  for  the  last  time  that  they  acquire  fully  developed 
wings  and  are  capable  of  any  flight  whatsoever.  This  insect,  from  the  egg  to 
the  perfect  state,  is  injurious,  devouring  almost  any  vegetable  substance,  (sor- 
ghmn  and  osage  orange  alone  bein^  excepted  by  some  of  our  correspondents;) 
and  is  most  easily  dratroyed  by  wholesale  when  young  and  unable  to  fly,  as 
^  perfect  insect  when  disturbed  can  readily  escape  by  a  rapid  and  prolonged 
Sight  When  young  they  feed  near  the  place  where  they  were  hatched,  and  upon 
w£itover  v^^etation  is  growing  in  the  vicinity.  When  fully  grown,  with  penect 
wings,  they  collect  toother,  pair,  and  emigrate  in  countless  myriads  to  other 
places  in  search  of  food  and  proper  places  in  which  to  deposit  their  e^  for 
the  next  year's  crop,  after  doin^  which  they  soon  die  and  disappear.  Jm  the 
Practical  Entomoh^ist,  Dr.  Wdsh  states  that  he  does  not  thmk  the  hateful 
gnsshopper  wiU  ever  cross  the  Mississippi  to  pass  onward  to  the  eastern  States, 
and  recommends  the  authorities  to  offer  a  bounty  for  every  bushel  of  eg^. 

The  western  grasshopper  {Cakptenus  8preta)  differs  from  its  eastern  relative, 
the  red-legged  locust  of  Harris,  {Cahptenus  femur  rybrumy)  merely  by  having 
the  wings  much  more  elongated  so  as  to  bo 
adapted  for  long  flights.  In  habits  thev 
are  rnnoh  alike,  as  Himris  states  that  the  red- 
legged  locust  feeds  on  grass,  leaves,  and  v^- 
etables,  and  is  also  migratory.  The  red- 
legged  locust,  in  certain  seasons,  collects  in 
great  numbers,  and  some  years  ago,  in  certun  parts  of  New  York,  did  consid- 
erable damage,  especially  to  garden  veffetables,  not  sparing  even  unripe  red  pep- 
pers. A  plMiter  in  Texas,  as  a  remedy  for  the  western  locust  or  grasshopper, 
recommends  that-— 

As  toon  as  the  grasshopper  has  laid  its  eggs  the  nlaiitars  plough  their  fields  and  tarn 
the  soii  OTer  so  that  the  eggs  will  be  buried  under  a  layer  of  earth,  which  will  crash  them 
and  thus  destroy  the  spring  crop  of  grasshoppers.  This  experiment  has  been  made  in  small 
spots  of  ground  where  myriads  of  tsgn  were  deposited,  and  not  a  grasshopper  came  from 
under  the  layer  of  soil  that  ooveied  the  eggs. 
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A  coiTcspondent,  Mr.  John  Gardner,  of  Gardnorsville,  Utah,  writes : 

The  people  turn  out  en  masse,  spread  straw  where  the  grasshoppers  are  thickest,  and  set 
it  on  fire.  Some  dig  ditches  and  tnm  the  water  is,  and  to  deetfoj  Waheia  of  the  Uttlo  things 
when  they  are  yoang  and  helpless. 

Mr.  Lonis  Elrod,  Nebraska,  writes  : 

We  fear  wc  shall  not  have  the  pleasure  of  reaping  where  we  have  sowed,  in  confteqnence 
of  the  eggs  deposited  by  the  grasshoppers  lasS  mlL  The  scope  of  oonntry  in  which  they 
are  deposited  extends  from  far  np  the  Platte  and  BiSssoori  riTors  down  to  nearly  tho  centre  of 
Kansas. 

It  would  take  tec  much  space  hero  to  enumerate  all  the  let- 
ters received  about  the  raTages  of  this  insect ;  notices  of  them 
have  ahready  appeared  in  the  monthlv  report  of  the  Department 
of  Agriculture.  I  will,  however,  ma&e  one  more  exti-act  fiom  a 
correspondent,  Mr.  Oscar  J.  Strong,  Pocahontas  eounty,  Iow%  who  sent  a  pack- 
age containing  two  flies  {Tachina  or  SarcQphaffa)  closely  resembling  in  genecal 
appearance  the  common  house-fly,  but  larger,  of  a  gray  mottled  color,  with  tho 
end  of  tho  abdomen  reddish  brown,  and  very  bristly  or  hairy.    J^Lr.  Strong  says : 

This  fly  lives  in  the  larva  state  In  the  red-legffcd  locnst.  After  It  consumes  the  interior  of 
the  locust  it  oomes  out  a  footless  grub,  with  a  slim  head  and  a  dark  reddish  stripe  atong  its 
back.  It  immediately  goes  into  the  ground,  where  it  remains  in  the  pupa  state  sixteen  or 
seventeen  days,  and  then  assumes  the  perfect  or  imago  state.  This  species  of  fly  is  making 
great  havoc  among  the  locusts,  which  navQ  been  so  uncomfortably  plentiful  this  year. 

If  these  insects  destroy  the  red-legged  locusts,  there  is  very  little  doubt  bat 
that  they  will  also  attack  its  near  reu^ve,  the  hateful  grasshopper  of  the  west 
This  letter  is  especially  interesting,  as  these  families  of  two-winged  flies  bav« 
usually  hitherto  been  observed  to  attack  soft-bodied  larv»  only,  as  caterpillara, 
etc.,  and  I  have  found  the  larvee  of  tb^  hawk-moths,  such  as  the  tobacco  fly  and 
potato  worm,  especially  liable  to  be  destroyed  by  them.  The  female  fly 
deposits  her  eggs  on  one  of  the  first  three  segments  of  the  body  of  the  caterpillar, 
and  glues  them  to  the  skin  by  means  of  a  viscid  substance.  This  appears  to  be 
done  in  order  to  prevent  the  caterpillar  turning  its  head  around  to  bite  them  off 
with  its  jaws,  as  most  probably  it  would  do  were  the  e^gs  deposited  lower  down 
the  body.  When  the  flies  are  hovering  round  its  head  or  in  the  act  of  deposit- 
ing the  eggs  the  worm  appears  to  be  exceedingly  uneasy,  constantly  moving  its 
head  and  foreparts  with  a  jerking  motion,  and  endeavoring  by  all  the  means  in 
its  power  to  reach  the  place  where  the  eggs  are  with  its  jaws,  probably  instixkct- 
ively  recognizing  its  agile  foe  and  its  own  fate,  if  it  allows  the  fly  to  obtain  a  settle- 
ment and  the  eggs  to  be  deposited.  Acting  upon  the  same  instinct,  in  the  case 
of  the  grasshopper,  the  fly  will  probably  lay  its  eggs  at  the  junction  of  the  head 
and  thorax,  or  near  the  abdomen,  where  the  young  larva  will  find  a  soft 
place  through  which  it  can  readily  penetrate  and  devour  the  insect.  When 
caterpillars  are  attacked,  tho  young  footless  grubs  penetrate  the  body  imme- 
diately when  hatched,  and  feed  internally  upon  the  fatty  matter  nntil  neMy 
ready  to  change,  when  they  bore  their  way  out  through  the  skin  and  enter  the 
earth,  the  caterpillar  soon  perishing  from  exhaustion.  After  the  grub  has  buried 
itself,  its  body  contracts  so  as  to  form  an  oval  case,  the  outer  skin  hardens, 
turns  brown,  and  becomes  a  cocoon-like  hard  oval  ball,  inside  of  which  the  per- 
feet  fly  is  ultimately  formed,  which,  when  ready  to  come  forth,  bursts  ono  of  tho 
ends  of  its  case,  emerging  into  the  outer  world  a  perfectly  formed  fly,  pairing 
in  the  course  of  a  few  days,  and  depositing  its  eggs  on  other  caterpillars,  and  then 
dying.  These  flies,  although  exceedingly  beneflclhl  t4)  the  farmer,  are  especially 
annoying  to  the  entomologist  who  is  studying  tho  changes  of  any  patiicalarly 
injmious  caterpillar  sent  to  him  for  identification,  in  order  to  find  out  what  mt)th 
will  bo  produced,  so  as  to  recognize  the  enemy  in  all  its  forms,  as  frequently  out 
of  fom-  liirvaj  only  one  perfect  moth  has  come  forth,  tho  rest  producing  merely 
these  parasitic  flies.     The  caterpillars  infested  may,  however,  be  rcadify  known 
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by  examining  the  first  three  s^^ments  of  the  body,  and  if  any  eggs  appear  glued 
to  its  sorfiAce  the  specimen  is  aunost  certain  to  die  before  completing  its  ch^iges. 
Besides  the  remedies  already  mentioned  for  destroying  the  eggs  of  the  western 
locast  or  grasshopper,  crushing  and  killing  the  young  insects  by  means  of  a  larsB 
roller,  has  been  spoken  of;  the  young  grasshopper,  however,  being  exceedingly 
agile^  many  doubtless  would  make  their  escaj^.  It  has  been  proposed  not  to 
bum  the  prairies  in  the  autumn  as  is  usually  the  practice,  but  to  defer  it  until 
^riBg,  when  the  young  grasshoppers  are  yet  wingless  and  the  grass  dry,  then 
to  set  fire  to  it  in  circles  as  much  as  possible,  so  that  the  insects  cannot  escape 
from  the  ring  of  fire,  but  be  driven  by  the  heat  and  smoke  into  the  centre,  where 
they  will  eventually  perish  in  the  flames.  In  the  eastern  States,  where  the  red- 
Wged  grasshopper  abounds,  the  nets  already  mentioned  could  be  used  with 
a^TKotage,  and  if  the  insects  have  been  killed  by  immersion  in  boiling  water, 
they  oomd  be  given  as  food  to  poultry,  etc.,  kept  in  enclosures  where  they  cannot 
find  aoy  ipsects.  The  only  trouble  yet  found  with  this  net  is  that  it  sometimes 
oolleetB  a  great  deal  of  rubbish,  such  as  leaves,  sticks,  etc.,  and  the  centre  opeu- 
mng  is  liable  to  become  clogged  with  such  substances  if  not  e:»imined  and  oleaned 
eat  every  few  minutes. 

We  have  received  a  very  valuable  paper  from  Mr.  A.  Crocker,  of  Burlington, 
Kansas,  containing  a  list  of  the  birds  found  in  bis  neighborhood  which  dcsttpy 
the  locust  or  hateful  grasshopper ;  but,  however  interesting  to  the  naturalist,  it  is 
too  long  to  be  inserted  in  this  report,  and  merely  proves  that  immense  numbers 
are  destroyed  by  our  small  feathered  allies.  In  Maryland,  late  in  the  summer 
and  autumn,  numbers  of  dead  grassheppers  have  been  observed  on  the  tops 
ef  high  grass  or  weeds,  clinging  fast  to  the  plants,  with  their  feet  firmly  and 
stiffly  clasped  aiound  the  stems,  with  their  skins  and  inner  substance  peifectly 
dry  and  cri^.  On  being  cut  open  no  signs  of  parasitic  insects  were  found,  and 
the  insects  had  apparently  died  from  exhaustion .  Grasshoppers  are  also  frequently 
found  covered  more  or  less  with  small  parasitic  red  mites,  which  appear  to  attach 
tlieBiselves>to  the  living  insect.  Many  grasshoppers  thus  infested  were  kept  for 
the  purpose  of  finding  out  whether  these  parasites  would  eventually  kill  them; 
but  they  lived  for  several  weeks,  apparently  liealthy  and  as  vigorous  as  ever. 

As  tfie  17-year  .— ^^— 

o\oMdA(cicada 

septendecim,J  J 

otbBTwise  gener-  ^ 

ally   known    by 

the  local  but  in- 

correct  name  of  j 

locust,  have  ap-  | 

peaied  in  many  i 

plaoes,  and  nu-  ' 

uienMis  inquiries  & 

have  been  made 

about  its  habits 

and  periodical  appearance,  at  stated  intervals  of  17  or  14  years  in  immense  numbers, 

I  will  give  a  brief  history  of  the  insect  from  the  letters  of  correspondents  and  my  own 

observations.     The  eggs  are  deposited,  to  the  number  of  6  to  18,  in  longitudinal 

fissures,  bored,  generally,  in  pairs  in  the  twigs  and  smaller  branches  of  forest  and 

fruit  trees,  by  means  of  the  saw  or  file-like  ovipositor  of  the  female.     Dr.  Harris 

states  that  15  or  20  such  fissures  are  made  by  one  insect.     The  eggs,  which  are  of 

a  yellowish  v*rhite  color,  and  of  long  tapering  fomi,  when  al)out  to  hatch  may  be 

known  by  having  two  black  dots  or  specks  at  one  end.     These,  prebably,  are 

the  nidimentary  eyes  of  the  enclosed  larvse;  and  later,  or  just  before  hatching, 

the  form  of  tho  body  and  limbs  of  the  future  insect  may  be  traced  through  the 

semi-transparent  egg  envelope.     The  larvae  hatch  in  the  course  of  some  weeks. 
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according  to  the  beat  and  dampness  of  tbo  atmocnbero}  moicture  psobablj  aooel' 
Anting  toe  process  considerably,  as  some  e^gs  taiceD  out  of  a  braook  &ir  the  pur. 
pose  of  experiment,  and  which  had  no  appearance  of  the  insect  through  the  egg* 
shell;  but  with  the  two  before-iRentioned  black  Bp&to  slightly  developed,  whea 
laid  upon  moistened  sand  and  paper  at  3  o'clock  one  day,  hatched  ont  tke  loUov* 
ing  morning  abont  11,  while  the  eggs  remaining  in  the  branch  showed  no  symp- 
torn  of  hatching.  The  larvss,  wnen  liberated  from  the  ^g^case,  present  tbe 
exact  appearance  of  tlie  pupa-skins  left  on  tbe  bnshes,  with  tne  exception  of  tlie 
total  absence  of  the  wing-«ase8|  and  they  ai^  fomifihed  with  perfect  legs,  the 
two  foremost  of  which  are  formed  for  digging  or  bonowing.  This  fiact  ia  stated 
mei'ely  as  it  has  been  imported  that  the  larvs  come  ont  as  small  footless  gmbsy 
and,  as  such,  feed  for  some  time  on  the  pith  of  the  branch  before  aasomiiig  the 
cicada  form.  The  larvs,  when  just  hatched,  are  exceedingly  nimble,  running 
abont  in  all  directions,  looking  very  much  like  the  minute  yellowish-white  larvae 
of  the  iettigoma,  or  grape*leaf  hopper,  <aLsw  miscalled  ^Hhrips,^)  with  the  exoep«> 
tion  of  their  large,  crooked  fore*feet,  as  above  mentioned.  When  feurly  out  of  the 
egg-shell,  the  young  larvse  fall  from  the  branch  and  bmy  themselves  in  the  eaitk 
In  the  lorvse  state  they  are  said  to  feed  undeiground  upon  the  sap  from  the  loots 
of  trees,  shrubs,  and  grass;  but,  in  the  Prabie  Fanner  of  1851,  a  oocreeponideiii 
says  that  *^  the  larvsB  obtains  its  food  (consistinf  of  exudations  like  anioiai 
perspiration)  from  the  smaU  vegetable  radicles  which  eveiywhere  pervade  the 
earth,  for  which  purpose  its  rostrum  or  snout  is  provided  with  three  exceed- 
ingly delicate  capillaries  or  hairs,  which  project  £nim  the  snout,  and  sweep  over 
the  surfiaoe,  gathering  the  minute  drops  of  moisture.  This  is  their  only  food^" 
Other  naturalists  insist  that  the  larvs  insert  the  probosds  itself  into  Ae 
roots  and  regale  themselves  with  the  extravasated  sap  which. naturally  followB 
the  wound;  and  Miss  Morris,  in  a  communicatiiMi  to  the  Academy  of  Natonl 
Bcience  in  Philadelphia,  even  accuses  them  d  canstag  the  disease  called  the  yel- 
lows in  the  peach  tree  bv  their  constant  ponclnres  and  subsequent  drainage  of 
the  sap.  This  is  probably  an  erroneous  conjecture,  as  I  have  repeatedly  dug  up 
and  examined  peach  trees  dying  with  the  yellows,  but  eonld  never  discover  deada 
larvae  on  or  near  the  roots.  After  burying  themselves  in  the  earth,  nothing  moce 
is  seen  or  heard  of  the  '^  IT-years'  locust,"  in  the  same  locidity,  fmr  a  certain  period 
of  years,  excepting  occasionally,  when  deep  holes  are  dug  into  the  earthy  in 
makmg  cuts  for  railroads  and  digging  wells  or  ceUars,  when  the  larv»  axe  aooi- 
dentaUy  disentombed  from  dept&,  Tonging  firom  4  to  12  feet,  under  the  sur&oe 
of  the  earth,  and  duly  chronicled  in  the  focal  papers  among  the  extiaordinary 
events.  The  pupee  differ  fromtbeyoung  larvse  merely  by  having  the  rudimeBtaEjr 
wings  and  wing-cases  fully  developed  on  each  side  <tf  the  body,  aad,«when  ready 
to  change  into  perfect  cicadas,  gradually  ascend  and  remain  near  the  top  of  their 
burrows,  some  six  or  eight  inches  below  the  surface  of  the  soil,  for  a  few  days, 
apparently  taking  a  good  rest  after  the  hard  work  they  have  had  to  bore  their 
way  upwards.  Just  before  casting  their  last  skin  and  becoming  pexfeot  inaeote. 
the  pupee  crawl  ont  of  their  holes,  climb  up  B<HBe  tree,  shrub,  or  fence,  ding  £Mt 
to  it  by  means  of  their  strong  hooked  claws,  and,  their  skin  splitting  open  oq  the 
back,  the  p^ect  cicada  creeps  out,  leaving  the  hardened  east  skm  clinging  to 
tile  obiect  upon  which  it  had  undergone  its  last  change.  When  first  ^nerged 
£ra«n  tne  pupa  skin,  the  body  of  the  insect  is  soft  and  of  a  pale  yellow  color ;  the 
perfect  wings  are  soon  developed,  and  the  insect  rests  supinely  for  some  time, 
until  it  acquires  its  natural  color  and  strength ;  it  then  makes  its  jacring  noiee, 
miscalled  song,  which  is  merely  the  call  of  the  male,  ffies  from  tree  to  tree,  pairs, 
and  the  female  lays  its  eggs  for  the  next  17-'Vear8'  crop,  and  dies. 

A  curious  fact  was  observed  in  Maryland  at  the  latter  part  of  the  '^looixst 
season/'  Many  of  tho  males  were  seen  flying  about,  apparently  happy  and  lively, 
with  neai'ly  half  the  hinder  part  of  the  abdomen  entirely  gone,  as  if  bpoken  off, 
and  its  renmiiilDg  cavity  perfectly  hollow  or  partially  filled  with  a  very  fine  dry 
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powder.  Dining  tbeir  perfect  state  it  is  generally  supposed  tliat  the  cicadas 
do  comparative^  little  injiuy  to  vegetation,  as,  althongn  they  are  accused  of 
piemitg  the  tender  bark  in  order  to  obtain  the  sap,  no  visible  injury  has  been 
■nown  to  result  from  sudi  punctures,  exoef>tixig  ih»  exudation  of  a  small  quantity 
of  Bnperabandant  juioes ;  and  it  is  by  the  toogh^ged  and  ragged  punctures  made 
by  the  ovipositor  of  the  female  that  the  great  injury  is  done,  especially  to  young 
beaiisig  fruit  trees,  as  the  branches  or  twigs  frequently  die  or  are  much  injured 
as  far  up  as  the  punctures  extend.  Aa  it  hM  likewise  been  stated  that  the  instinct 
of  the  female  locust  teaches  her  to  cot  the  branch  just  below  the  punctures,  so 
as  to  oanse  the  branch  to  fall  to  the  ground^  it  may  bo  proper  to'stato  that  out 
of  hundreds  of  branches  wounded  not  one  was  foiud  thus  cut,  accepting  when 
It  had  been  previously  done  by  one  of  the  long-homed  beetles,  or  some  oth^ 
insect  of  smilar  habits,  and  that,  when  found  partially  broken  off,  the  breakage 
alwavs  ocourxed  where  the  fissures  were  bored  deeper  than  usual  or  close  together, 
and  frequently  in  the  very  middle  of  a  row  c^  eggs*  and  sometimes  near  the  end, 
so  that,  were  the  branch  even  to  fall  to  the  ground,  more  of  the  eggs  would 
remain  on  the  branch  adhering  to  the  tree  than  had  fallra. 

Beports,  also,  have  been  circulated  about  Uie  stmg  of  the  locust  killing  per- 
80ina»  their  eggs  in  fruit  poisoning  others,  and  hogs  dying  after  eating  them.  1 
have  yet  to  receive  the  first  reliable  account  of  any  death,  or  even  injury,  result- 
ing from  such  stings*  Perhaps,  when  the  ^gs  arc  deposited,  the  female  may 
eject  some  liquid  serving  to  develop  the  egg,  but  when  bandied  the  insect  exhiUts 
no  inclination  to  use  h^r  ovipositor  as  a  weapon  either  of  offence  or  defence;  and, 
were  their  stings  as  fatal  as  iispresented,  it  is  really  marvellous  that  we  have  not 
heard  of  a  dr^idfiil  mortiiity  this  year  among  children  living  in  the  country, 
who  cany  them  in  their  bosoms,  hands,  or  hats  with  perfect  impunity;  but  per- 
wasDB  siung  by  any  large  insect  whatever  during  the  cicada  season,  after  having 
heard  of  the  fatal  effect  of  sudi  a  sting,  would,  naturally  enough,  be  in  too  great 
a  hurry  to  examine  their  assailant  very  minutely,  and,  no  doubt,  would  attribute 
their  injury  to  tho  much-dreaded  and  misnamed  ^'  locust.^ 

A  short  time  after  the  so-called  locust  season  many  insects  make  their  appear- 
ance which  are  capable  of  inflicting  very  dangerous  wounds,  such  as  tho  saw- 
back  or  Seduviua  novenanuSf  m^stioned  in  a  former  report  It  is  liJso  a  well- 
known  fact  that  an  immenso  hornet  (SHzus  ^oecioauaj  is  in  the  halnt  of  seizing 
the  common  cicada  and  conveying  it  off  to  serve  as  food  for  its  young  larva. 
Many  have  be^i  taken  this  year  in  the  very  act  of  dragging  the  locusts  to  their 
nest^  afier  having  stung  themso  as  to  render  them  powerless  and  incapable  of  resist- 
anee.  The  W-£aped  dark  markings  on  the  wing  are  also  frequently  regarded 
as  omens  foretelling  war,  want,  &c<,  or  any  unfortunate  word  beginning  with  a 
W.  Why  may  it  not  as  well  signify  wonderful  wealth,  or  wel&re  t  When  the 
skin  oi  the  perfect  insect  is  yet  s6£t  and  tender,  ants  have  been  seen  to  kill  them, 
and  even  when  full  grown  they  are  attacked  by  die  same  insects  at  the  tender 
place  between  the  head  and  thorax,  and  the  head  is  frequently  completely  sev- 
oed  from  tho  body.  I  have  seen  numbers  of  such  headless  bodies  lying  upon 
the  ground  swarming  with  small  brown  ants.  Dr.  Gideon  B.  Smith,  of  Mary- 
land, devoted  nroch  of  his  time  to  studying  the  habits  of  the  cicada,  and  was 
considered  the  best  authority  on  this  subject  in  the  middle  States.  In  his  man- 
uscript unpublished  notes  he  says  the  insect  '^  appeared  in  Maryland,  Pennsyl- 
vania*  and  Delaware,  in  1766,  1783,  1800,  1817,  1834,  the  date  of  his  work, 
and  then  afterwards  in  1851  and  1868;^  thus  establishing  their  regular  17  years' 
appearance  in  this  district.  Dr.  Smith,  however,  thinks  there  are  two  tribes, 
differing  only  from  each  other  in  the  period  of  their  lives,  the  northern  being  17 
years,  and  the  other  or  southern  tribe  requiring  only  13  years  in  which  they  per- 
form their  tran8formation&  He  states  likewise  that  ^'  it  has  no  mouth  or  other 
means  of  taking  food  than  three  small  hairs  in  its  snout,  which  in  feeding  are 
spread  out  over  the  surface  of  tke  roots  or  leaves  of  trees,  and  these  collect  the 
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vegetable  juices  and  oairy  them  by  capillaiy  attraction  to  tbo  eton'.acb.  In  Mary- 
land the  pupce  begin  to  leave  the  gronnd  about  the  20th  of  May,  the  greatest 
niamberB.  appearing  about  the  27th,  and  then  diminish  until  the  5th  of  June. 
The  15th  of  June  the  females  commence  deporting  eggs,  and  continue  to  do  so 
until  the  20ih,  the  eggs  from  one  insect  being  about  400.  The  old  locusts  dis- 
appear about  the  25th  of  June,  and  about  the  25th  of  July  the  eggs  begin  to 
hatch  and  the  yeung  larvae  to  enter  tho  ground.^  He  then  makes  a  remark 
totally  at  variance  with  the  generally  receiv^  opinion  of  the  locust  larvse,  wan- 
dering at  gieat  depths  through  the  earth  in  search  of  roots,  upon  the  sap  of 
which  they  are"  said  to  feed.  "  Having  made  its  way  into  the  earth/'  he  says, 
"  it  lives  during  the  remainder  of  the  season  in  the  vegetable  subsoil,  and  on  the 
approach  of  cold  weather  forms  around  itself  a  cocoon  or  shell  by  cementingihe 
particles  of  earth  together^  in  which  condition  the  locusts  are  often  dug  up  in 
gardening  and  excavating,  without  their  real  character  being  discovered.^  Now 
comes  the  curious  part  of  this  extract,  which  says,  ''the  next  season  it  opens 
one  end  of  its  cell  to  gain  access  to  the  small  roots  and  moifit  earth,  but  does  not 
leave  the  cell,  and  thus  it  continues  from  season  to  season,  each  year  enlarging 
its  ceU,  but  never  changing  its  locality  from  the  time  it  enters  the  earth  untu 
the  time  it  emerges/'  Were  this  really  the  case,  it  is  somewhat  singular  that  the 
larvft  are  not  more  frequently  turned  up  when  trenching  gardens,  or  when  using 
the  subsoil  plough.  The  generally  received  supposition  is  that  the  larvte 
descend  to  a  considerable  depth  in  the  earth,  and  far  below  the  reach  of  the 
plough  or  spade. 

The  males  alone  of  the  cicada  make  the  jarring  noise  popularly  supposed 
to  sound  like  the  word  Pharaoh,  the'  females,  contrary  to  the  usual  habits  of 
the  sex,  being  perfectly  silent,  and  not  musically  inclined.  The  organs  of  the 
male  by  which  the  sound  is  produced  are  situated  on  tho  back  under  the 
shoulders  of  tho  hind  wings,  and  can  readily  be  seen  by  lifting  up  the  wings  and 
bending  the  body  downwards  so  as  to  expose  the  upper  part  of  the  abdomen. 
They  consist  of  two  whitish  membranes,  ridged  like  a  shell,  stretched  over  a 
cavity^  one  on  each  side  of  tho  body.  Dr.  Smith  observes  that  "a  curious 
effect  IS  produced  on  the  eggs  of  poultry  after  feeding  almost  exclusivelv  on 
locusts,  as  the  yolks  will  be  found  to  be  alnlost  white  in  color."  I  will  finish 
the  subject  of  locusts  (Cicada J  by  making  merely  two  extracts  from  our  corre- 
spondence, one  from  a  northern  and  tho  other  from  a  southern  observer.  Mr. 
William  E.  Baker,  of  Ickesburg,  Pennsylvania,  writes : 

Jane5»  1868,  cicadns  comiog up  out  of  the  ^roupd;  8tb,  noisy;  loth,  quite  numerous; 
14th,  pairing,  and  puncturiDg  youn^  last  year's  bark,  and  sucking  sap  from  trees— the 
amount  of  saf)  extracted  must  be  considerable  and  perhaps  injozious ;  19th,  cicadas  laying 
eggs  ;  98th,  cicada  larvae  leaving  twigs. 

This  last  note  I  do  not  understand,  a^  it  is  generally  conceded  that  it  requires 
a  much  longer  time  than  nine  days  for  the  eggs  to  hatch.  The  first  of  those 
kept  by  tho  Department  did  net  hatch  until  the  27th  of  July,  and  even  then 
only  affeer  being  placed  on  damp  paper.    Mr.  Baker  adds : 

The  injury  done  to  the  twigs  and  limbs  of  trees  by  the  cicada  ia  mechanical,  aad  not  a 
kind  of  poisoning;  compaiativcly  few  of  the  punctured  limbs  die,  but  some  are  much 
injured,  and  there  is  generally  moro  injury  .done  on  high  ground  than  in  the  yalieys.  *  * 
Some  reports  have  been  pntin  circulation  that  the  stinff  of  the  locust  (Cicada)  is  always 
very  dangerous,  and  generally  fatal ;  but  all  the  cases  J  bave  heard  of  lack  just  what  every 
case  should  have,  t.  «.,  reliable' evidence ;  and  I  have  never  aeen  in  these  insects  any  dkpo- 
oition  to  use  tho  ovipositor  to  sting  with,  and  they  manifest  no  inclination  to  be  resentlul, 
even  when  ronghly  handled. 

These  last  remarks  agree  perfectly  with  what  I  have  already  observed. 
Mr.  Charles  Petty,  of  Gowdysville,  South  Carolina,  states  that  "  the*insectg  were 
here  in  1842  and  1855,  making  their  period  only  13  years ;  of  these  dates  I  am 
certain."    He  then  adds : 

An  old  citizen  of  this  county  says  he  is  certain  that  they  were  here  in  1814, 1828,  and  1842, 
making  their  period  up  to  that  date  14  years ;  and  it  was  remarked  by  many  in  1855  jhat 
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the  locusts  came  up  a  year  before  Uieir  time.  Takiof  these  facts  into  consideration  with  other 
erideoce.  I  am  disposed  to  think  that  np  to  1842  their  period  was  14  years,  and  after  that  it 
was  13  years.  *  *  *  *  In  1855  a  fanner  in  the  neighborhood  dug  the  gnibs  up  in  the 
low  lands  two  feet  below  the  surface,  and  a  parson  of  yenusity  informs  me  that  In  digging  a 
grsTe  the  larvae  were  found  three  feet  beluw  the  soiface  w  hard  red  clay. 

No  difference  was  observed  in  the  specimens  sent  to  the  Department  from 
varions  States,  excepting  that  a  lot  sent  ftom  Illineis  were  very  reiparkably  smaller 
than  nnv  of  the  others,  althoagh  the  same  in  form,  and  markings,  and  general 
appearance. 

]^lr.  Thomofi  E.  Pleasants,  of  Peterslyai^,  YiTginia,  in  Jmie  forwarded 
to  the  Department  several  spectmens  of  a  mall  grayidi  plant-bog, 
Momndea  ((EbcdusJ  tt^phea,  and  in  the  aeeompanying  letter  stal:es , 
that  <^  these  insects  have  not  been  observed  in  th»s  part  of  the  conntry 
before,  but  recently  have  appeared  in  myriads  in  tne  wbcat-iields  of 
the  neigbboring  connty  of  Chesterfield.  They  prey  on  the  wheat-ears,  destroy- 
ing their  frnitfalness.^'  This  may  possibly  be  the  case,  as  the  insect  is  famished 
with  a  piercer  like  that  of  the  well-known  ^'sqaash-bug;''  but  it  would  beadviBfi^ 
ble  for  some  nataralist  in  that  neighborhood  next  season  to  keep  some  of  the 
insects  in  oonfiaement,  in  order  to  ascertain  whether  they  snck  the  jnicee  from 
•  the  plant  itself,  or  from  the  grain,  aa  penuivvntarc  it  may  happen  to  be  engaged 
in  destroying  the  small  orange-colored  larva  of  the  wheat  midge,  which  li^es  in 
the  earsj  and  is  well  known  to  injure  wheat,  and  thus,  inat^  of  proving  an 
enemy  to  be  dreaded  and  destroyed,  it  may  tum  out  to  be  a  useful  ally  by  dimin- 
ishing numbers  of  a  very  destructive  insect. 

From  North  Carolina  we  have  received  specimens  of  another 
plant-bug,  fStrachia  histrionichaj  HahnJ  beautifdlly  marked  and 
variegat^  with  red  and  black,  which  our  correspondent  states  is , 
ven-  nuvnerons  in  his  neighborhood,  and  totally  ruins  the  cabbage 
crop.  This  insect  is  also  mentioned  in  the  Praiiio  Farmer,  vol. 
18,  p.  152,  aa  having  been  received  from  Dr.  Linoecum,  of  Texas,  where 
it  proved  very  destructive,  not  only  to  cabbages,  but  also  to  radishes,  mus- 
tard, turnips,  and  almost  all  the  Crudfera*  The  e^gs  are  deposited  on  end 
in  two  rows,  cemented  together,  and  generally  placecf  on  the  under  side  of  the 
leaf,  in  March.  The  larv®  mature  in  12  or  14  days  from  the  time  of  leaving 
the  egg,  and  feed  upon  the  juices  of  the  plant,  which  they  extract  by  means  of 
their  piercer  or  sucker ;  and  the  punctures  apparently  poison  the  leat,  causing  it 
to  wither  away  around  the  wound.  There  are  two  broods  in  the  season,  and  the 
insect  passes  the  winter  in  the  perfect  state.  Should  they  multiply  so  as  to  become 
a  nuisance,  as  they  hybemate  in  the  perfect  state  concealed  beneath  bark,  under 
brosh-heaps,  or  stones,  like  the  cotton  red-bug,  it  would  be  well  in  winter  to 
search  for  them  in  such  situations,  and  in  spring  to  destroy  them  on  their  first 
appearance  upon  the  young  plants,  before  they  have  had  time  to  deposit  their 
eggs  and  to  multiply  to  such  a  degree  as  to  render  their  extermination  impossi- 
ble. Mr.  Allen  Crocker,  of  Burlington,  Kansas,  sent  a  very  small  striped  plant- 
bug,  fCapsus  linearis,)  which  he  found  piercing  the  fruit- buds  of  apple  trees 
and  grape  vines.     These  punctures,  he  says,  "  render  the  buds  abortive.'' 

He  also  forwarded  a  specimen  of  a  small  beetle  of  a  long  form  and  brown 
color,  BoBtrichus  {ApaJte)  aspericoUis  {Crerm,,)  which  injures  tne  white  hickory, 
by  "  boring  in  the  pith  downwards." 

Mr.  Meigs,  of  Washington,  found  great  nmnbers  of  small  round-backed,  creamy, 
clay-colored  beetles  (Cdaspis  strigosoj  of  Dike's  collection)  to  be  veiy 
destmctive  this  year  to  the  foliage  of  his  grape-vines.  Fidea  murina 
{Dej.)  was  very  .plentiful  on  the  grape  leaves  in  Washington,  and  did 
much  damage  by  eatbg  holes  in  them.  This  insect  has  been  frequently 
•mistaken  by  grape  cultivators  for  the  rose  beetle,  Macrodactyhis  8t4b' 
spimsOj  but  is  smaller,  much  browner  in  color,  and  not  such  a  sprawl- 
ing, long-legged  insect  as  the  rose-bug,  which  in  Maryland  is  also 
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exceedingly  dcstinutivc  to  tho  Ibliago  aad  blodsoms  of  the  gxupe.  A  veiy 
small  beetle,  with  short  wing  covers,  somewhat  like  some  of  the  Staphylinid«| 
Heliomanes  bimactdatus  {Say,)  wa«  taken  out  of  a  branch  of  the  Valval 
where  the  larvse  had  been  evidently  feeding  on  the  wood,  and  a  loog-horoed 
beetle,  Oncideres  ctngulatus  (Sajfj)  was  found  in  Sq>tember  in  the  pupa  and 
imago  states  in  the  cavities  of  hoUowed-ont  young  branches  of  the  hickocy 
in  Maryland.  Some  of  the  larvsB  about  to  ebtaase  wera  taken  at  tLe  same 
time,  and  the  branches  w^ere  girdled  or  cut  in  much  the  same  manner  as  wh^ 
branches  are  injured  by  the  w^-knewn  oak-pmner. 

It  may  be  interesting  for  entomologists  to  know  that  the  caterpillars  of  a  but* 
terfly  (MeliUca  phaeUm)  were  found  m  great  numbers  feeding  upon  the  foliage 
of  the  arrow  wood,  f  Viburnum  dentatum.)  The  caterpillars  are  oov^ied  with 
bristly  spines  and  of  a  black  color,  banded  or  winged  with  yellow  or  onwge. 
The  caterpillars  of  the  Utetheisa  (DciqpeiaJ  heUa^  the  beautiful  moth  seen  so  &e^ 
quently  flying  about  our  meadows,  with  upper  wings  of  yellow  oran^,  varie* 
gated  with  white  marking  and  black  spots^  and  under-win^  of  pure  bgbt  ond^- 
mine,  bordered  with  bla^,  feed  upon  the  seeds  of  the  ratUe-box^  (Crataiana.) 
generally  inside  the  pod.  This  accounts  for  the  food-plant  not  having  been 
foimd  before,  as  it  is  only  when  the  pod  is  examined,  and  a  round  h^\» 
gnawed  through  the  ext^or  is  seen,  that  the  caterpillar  will  be  found  snu^^ly 
ensconced  in  the  interior.  The  caterpillar  is  somewhat  haiiy,  and  beautifi3ly 
banded  with  orange,  black,  and  white  rings. 

Specimens  of  the  root  of  the  grapevine  destroyed  by  the  grape-borer  f^geria 
poUstifbrmisJhsive  been  recrived  from  Dr.  F.  J.  Kron,  Albemarle,  North  Oarolina. 
The  havtd  of  this  inseot,  in  general  appearance^  resemble  those  of  the  peaA- 

tree  borer,  and  work  in  the  same  manner  undeir 
ground,  but  destroy  the  roots  by  gnawing  inU> 
them,  and  aie  sometimes  said  to  be  shieldedfrom 
outward  applications  by  a  coating  of  the  bark. 
SpeounenB  of  the  pertect  insect  have  be^  re- 
ceived by  the  Department  from  Ohio>  and  it  is 
.  also  mentioned  as  occurring  in  Kentucky  .and 
t  Missouri.    It  is  evident  that  this  pest  is  spread- 
ing, and  may  in  a  short  time  prove  aa  disastn^^ 
to  the  vineyards  as  the  peach-tree  borer  ia  to 
the  peach  orchards.    This  insect  working  uadev- 
>  eiound,  its  ravages  eaunot  be  seen  until  tixe  vine 
becomes  sickly.      It  is,  therefore,   absolutely 
necessary  for  Uie  ^rape-grower  to  examine  the 
roots  of  all  the  unhealthy-looking  gmpeviQfs  in 
the  vineyard,  wherever  the  insect  has  effected  ^ 
lodgement  in  the  neighborhood,  at  least  twicer  a 
year,  andanylarvas  or  pup»  found  should  be<nit 
out  and  destrc^ed  at  once.    The  Scnppemong  giape  alone  is  said  to  be  exempt 
from  the  attacxs  of  the  grapevine  borer.    Tne  pup«a  are  formed  in  rough  oval 
cocoons  of  a  gummy  substance,  covered  outwardly  with  particles  of  wood  and 
dirt,  and  the  perfect  insect  makes  its  appearance  from  June  to  September.    This 
insect  is  also  mentioned  by  Dr.  WaMi  in  his  first  able  report  as  acting  ento- 
mologist to  the  State  of  Illinois.    In  this  report  he  also  speaks  of  a  new  grape 
curcmio,  Ccdiodes  ifUBguaUs,  {Say,)  which  bores  holes  into  the  bei-ry  or  fruit  of 
the  grape,  and  a  grape-leaf  g^-loose,  JDae^hspJkBra  vitifoUa,  {i^tch,)  whicJi 
causes  green,  fleshy  excrescences,  about  the  size  of  a  pea,  on  the  lower  surfiioe  of 
the  leaf.    It  is  found  principidly  on  the  Frost  and  Clinton  grape,  and  something 
very  similar  has  been  found  in  Maryland  on  wild  grapevines.  • 

Trypeta  pomcmUa,  { Walsh,)  or  apple^maggot  fly,  is  a  very  small  two-wiugod 
fly,  proceeding  from  the  larvae  or  grubs  found  in  fruit  previously  perforated  by 
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^  codHng  or  ftpple-motb.  The  injury  it  does  is  in  destiojing  the  pulpy  sub- 
stance of  apples. 

A  stnftll  caterpillar,  living  in  little,  crooked/  horn-like  uises,  feeds  upon  the 
iolk^  of  the  apple,  crab  and  plum,  generally  on  the  terminal  limbs,  binding  the 
leaves  together.  The  moth  product  from  it  is  the  Fkycita  nebulOy  (W^ky) 
and  is  of  a  whitish-gray  color,  somewhat  marbled  or  barred  with  darker  brown, 
and  httving  a  light  bar  or  stripe  crossing  the  upper  wing,  about  two-thiids  of 
iJbe  way  Irom  the  body.  A  similar  insect  taken  in  Maryland,  on  a  species  of 
thom-bush,  the  plum  gB,uget  fAntk(m(mii^  prunicidaj  oiJh.  Walsh,  is  a  small 
oorealio  whieh  bores  a  ronnd  hole  iu  thefimit-^not  crescent  shaped,  like  the  trae 
^um  curculio,  but  resembling  the  puncture  of  a  pin— in  which  to  deposit  its 
^gBt  five  OF  six  each  perforations  bemg  sometimes  found  in  one  plum.  It  differs 
from  the  plum  weevil  or  curculio  by  the  perfect  insect  boring  tiiese  holes  also, 
for  the  sake  of  food,  and  the  larvs  or  gmbs,  instead  of  feeding  i^n  the  fleshy 
part  tyf  the  plum  near  the  stone,  bore  th^r  way  tfaroagh  the  flesh  to  the  kernel, 
and  fhen  devour  the  substance  of  the  kernel  ezdusiyely. 

Tfce  larvse  of  a  very  small  moth  fSematna  prunwora  of  Dr.  Walshes  rqwrt) 
infaabii  the  plums  infested  by  the  cmmiBo.  TJhis  insect  is  likewise  foond  in  the 
blaek  knots  on  plnm  trees  and  in  galls  on  the  elm  and  oak.  In  the  Prairie 
Partner,  vol.  14^  p.  131»  Dr.  Walsh  also  mentions  a  small  species  of  cnrcolio, 
(AnOumomUB  quadrigibbuaj  or  four-bumped  coreolio,  the  pecfect  insect  of  whioh 
eats  round  holes  in  apples,  both  as  food  and  to  form  a  place  in  which  to  deposit 
itsoggs. 

Dr.  Fitdi,  in  his  report  for  1866  to  the  New  York  State  Agzicultozal  Society, 
gives  interesting  articles  on  the  onion  fly,  fAniiumyia  aparuniyj  a  small  two- 
winged  fly,  the  lary»  of  which  bore  into  the  bulbs,  causing  the  pJauts  to  decay, 
and  Aus  do  great  injnry ;  and  on  the  cabbage  fly,  fAnthomyia  hrasmmj  the  lary» 
of  which  er^  and  bore  into  the  roots  of  young  cabbage  plants.  The  radish  is 
alao  destroyed  by  another  fly,  (AnHhomym  rapJianiJ  or  radi^  fly,  the  Iary»  of 
wfaieb  injure  the  radishes  in  a  similar  manner  to  those  above  mentioned.  Dr. 
Fitch  alsD  treats  upon  several  other  insects  in  this  report  injurious  to  vegetables. 

The  above  notes  contain  merely  a  short  and  somewhat  imperfect  review  of  the 
iiffvdy  discovered  injurious  insects  mentioned  In  entomological  reports,  as  a  sort  of 
4ndiez  to  e^w  those  which  have  lately  been  described  by  our  State  entomologists, 
and  also  to  serve  as  a  guide  to  persons  who  wish  to  investigate  their  habits  more 
frdly  from  the  original  sources  of  information.  Unfortunately,  not  having  speci- 
mens of  these  insects  in  our  cabinet,  I  am  at  present  unable  to  sive  any  wood 
cafe  of  them,  but  must  refer  our  readers  to  the  articles  and  ngures  -in  the 
reports  of  Dr.  Fitch  and  Dr.  Walsh. 

Mr.  G.  V«  Kiley,  in  his  able  answers  to  conrespondents  of  the  Prairie  Farmer, 
-moitions  several  insects  lately  found  to  be  destructive  to  vegetables,  amongst 
whicb  will  be  united  the  description  of  a  saw  fly  or  strawberry  worm,  Emph^iM 
thocutaiuSy  (JVbrftw,)  Pr.  Far.,  vol.  19,  p.  368,  the  larvae  of  which  eat  the  foliage 
-of  the  strawberry  plants.  They  differ  from  the  white  pine  worm^  Lopkyrtis 
(MoHHy  which  they  somewhat  resemble,  by  their  habit  of  curling  up  in  spiral 
form  when  on  the  leaf,  and  dropping  to  the  ground  when  disturbed,  instead  of 
throwing  back  the  head  in  the  manner  of  the  pine  worm,  whioh  lives  principally 
nn  white  pine,  whilst  its  near  relative,  Lophyrue  lecorUei,  confines  its  depreda- 
tions mostly  to  the  Scotch  and  Austrian  pines.  Mr.  Bileyalso  gives  an  account 
and  figures  of  the  clover  worm,  Asapia  easUdis^  (Pyralis  dindlis,  of  Prairie  Far- 
mer, vol.  19,  p.  261.)  The  caterpillars  of  this  insect  abound  in  clover  stacks, 
and  feed  upon  the  hay.  Some  sent  to  the  Department  by  Mr.  Biley  £ed  on  the 
fresh  flowers,  but  refused  to  touch  the  green  leaves. 

The  oyster  shell  bark  lonso  or  scale  insect,  Aspu^oiu8  oondiifomUSj  is  said  to 
be  exterminated  by  washing  the  tree  with  a  mixture  of  two  ports  of  soft  soap, 
eight  poitB  wat^^  and  lime  enough  to  give  .it  the  consistence  of  whitewaah. 


Digitized  by 


Google 


74  AOBICULTURAL  BEPOBT. 

This  must  be  applied  in  the  month  of  June,  or  when  the  insect  is  yonng  and  in 
a  comparatively  unprotecteil  state. 

The  Scolytus  carycCf  Prairie  Fanner;  vol.  19,  p.  68,  a  small  brown  beetle, 
bores  boles  in  the  wood  of  the  bnttemut  and  hickory,  (Garya  amaraj  abont  the 
size  of  a  No.  8  shot.  The  catetpiUars  of  a  moth,  Gortyna  mUla,  (Gfien.)  Prairie 
Fanner,  vol.  19,  p.  116,  bores  into  the  pith  of  the  stalk  of  the  dahlia  and  aster, 
and  destroys  the  plant.  The  caterpillars  of  a  moth,  very  similar  in  size  and 
color  to  the  boll  worm  or  com  moth,  has  been  described  by  Mr.  Riley  as  destroy- 
ing the  phlox.  The  insect  is  the  Hdiothis  pkfadphaga,  (Prairie  Farmer,  vol,  19^ 
p.  219.)  There  are  two  broods  annnally,  ana  the  second  breed  hybemate  in 
the  papa  state. 

With  regard  to  the  cnltnre  of  the  new  Ailanthos  silk  worm,  Samia  Cynthia^ 
formerly  introduced  into  this  country  from  France,  where  it  was  very  highly  spoken 
of,  I  am  sorry  to  say  that  it  does  not  appear  to  have  succeeded  in  any  practical 
point  of  view,  as,  unle^s  the  trees  are  protected  by  nets  or  other  means,  the  cater- 
pillars feeding  upon  them  are  nearly  all  destroyed  by  birds  or  parasitic  insects. 
This  insect  is  now,  howevw,  perfectly  acclimated,  and  may  be  taken  in  the  wild 
state  in  Brooklyn,  Philadelphia,  and  other  piaces  where  they  have  escaped  from 
confinement,  and  bred  upon  Ailanthus  trees  in  the  neighborhood.  Uany  of  our 
own  silk-producing  insects  would  no  doubt  succeed  quite  as  well  in  the  open  air, 
if  not  better,  and  make  as  fine  durable  silk,  but  would  also  be  subject  to  the 
attacks  of  birds  and  parasites.  Mr.  Gallaher,  of  Washington,  is  this  year  exper- 
imenting with  the  Platysamia  cecropia,  and  has  succeeded  in  reeling  the  silk 
from  the  oocoon ;  and  Mr.  Trouvelot,  of  Medford,  Massachusetts,  has  tried  for 
several  years  with  the  PolyphemuSj  but  with  what  success  I  cannot  say,  having 
received  no  report  on  the  subject  from  Massachusetts.  Neither  have  1  heard  d 
any  practical  results  from  the  silk-bearing  spider  from  the  southern  States,  ezperr 
imented  with  two  or  three  years  ago.  Mr.  Gkillaher,  of  Washington,  District  of 
Columbia,  has  raised  a  lot  of  common  silk-worms  fBambyx  morij  very  snecefls- 
fully  in  the  open  air;  and  for  the  purpose  of  proving  the  osage  orange  (Madura 
aurantiacaj  as  a  proper  food  for  silk-worms,  a  number  of  them  were  fed  entirely 
on  the  leaves  of  that  plant,  in  the  Department,  doing  very  well. 

Mr.  Prevost,  of  California,  who  is  quite  an  enthusiast  on  the  subject  of  silk 
culture,  sent  splendid  specimens  of  California-raised  cocoons,  together  with  a  lot 
of  eggs,  and  the  Silk  Growers'  Manual,  which  have  already  been  distributed  by 
the  Department  to  those  most  interested  in  raising  silk-worms,  l^lr.  Prevost 
claims  that  California  is  better  adapted  for  the  silk-worm  than  any  other  country, 
owing  to  the  mildness  and  dryness  of  the  climate.  In  a  letter  to  the  Depart- 
ment, dated  August,  1867,  he  doubts  if  the  silk- worm  can  be  profitably  raised 
in  the  eastern  States,  and  says  that— ^ 

Previous  to  my  cominp^  to  California,  in  1849, 1  resided  in  New  York  State,  and  I  know 
all  about  the  eilk  culture  there.  The  Moms  muUicaultB  speculation  was  got  up  by  a  few 
schemers  to  make  money,  as  it  is  impossible  to  raise  silk  there  properly,  for  two  rea- 
sons, tbu  first  of  which  is  tho  frost  is  too  strong  and  destroys  the  trees ;  and  secondly,  the  cli- 
mate does  not  snlt  the  worms,  as  during  the  time  of  feeding,  the  rain-storms,  thnnder  and 
lightning  destroy  the  worms— one  such  storm  alone  having  in  one  instance  killed  all  the 
worms* 

.  In  the  same  letter  he  states  that  over  three  million  mulberry  trees  were  grow- 
ing finely  in  difierent  places  in  California,  and  thinks  that  Sacramento  wUl  be 
the  first  silk  distnct  in  the  State.  In  a  letter  dated  San  Jos6,  May,  1868,  Mr. 
Provost  states  that  the  European  varieties  sent  to  him  hatch  earlier  than  those 
bred  in  California.  He  also  says  ^*  the  silk  ctilture  is  progressing  rapidly  in  Cali- 
fornia ;  millions  of  cocoons  will  be  raised  this  year,  and  we  have  now  not  lesF 
than  five  millions  of  trees  growing  in  the  State."  He  likewise  thinks  that  Utah 
Territory  is  well  adapted  to  the  silk  culture,  judging  from  some  samples  of  silk 
from  there,  and  adds :  ^^  Brigham  Young  is  planting  160  acres  in  mulberry  trees, 
and  others  are  starting  it  on  a  small  scale."    I  mcipely  give  the  above  extracts 
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from  Mr.  Prevosf  8  oorrespoadexioe  vidi  the  Department^  to  show  the  extent  to 
which  silk  cultare  has  already  progressed  in  CsJifbmia.  and  I  sincerely  hope 
that  it  may  prove  profitable  enongh  to  become  a  new  source  of  wealth  to  this 
coantiT,  especially  as  the  disease  is  killing  most  of  the  silk-worms  on  the  conti- 
nent, and  the  calture  of  silk  there  is^  therefore^  decreasing ;  and  that  it  may  not 
prove  a  failure  as  in  the  time  of  the  Morus  mulHcaulis  fever,  by  persons  enter- 
ing into  it  merely  for  the  purpose  of  specolation^  who  arc  totally  ignorant  of  the 
plant  itself  and  of  the  habits  and  transformations  of  the  silk- worm,  as  in  the  case 
of  our  correspondents  who  wrote  for  eg^  of  the  Samia  ci^nthiay  and  at  the  same 
time  wanted  seed  of  the  ailanthus  to  raise  the  trees  upon  which  the  worms  were 
to  feed.  The  Department  also  received  several  varieties  of  the  silk- worm  {Bom- 
b^X'tnori)  eggs,  from  Mr.  Israel  Diehl,  who  lately  returned  from  Aoa.  where  he 
had  been  to  make  fresh  importations  of  the  Angora  goats.  Theae  eggs  were 
distributed  amon^  the  silk-growers  for  the  purpose  of  finding  out  what  varieties 
were  best  adapted  to  our  climate,  but  no  reports  have  as  yet  been  received  from 
the  recnpients,  excepting  one  from  Mr.  C.  V.  Riley,  the  well-known  State  ento- 
mologist of  Missouri,  whose  knowledge  and  experience  of  inseot  life  luod  trans- 
formations are  so  well  known,  and  upon  whose  statements  the  utmost  reliamce 
can  be  placed.  His  report  to  the  Department,  being  so  minute  in  detail  and  so 
valuable  in  every  point  of  view  to  those  engaged  in  silk  culture,  is  given  in  full: 

Hon.  Horace  Caprom— Bear  Sir  :  In  accordance  with  yoor  request  I  lead  ^on,  with- 
out entering  into  minute  detail,  the  result  of  my  experiments  with  the  tbree  varieties  of  silk- 
worms with  which  yoa  famished  me,  viz.,  the  White  £(|^ia,  Yellow  £gin,  and  Yellow  Cali- 
fornia. 

The  worms  of  all  three  kinds  commenced  hatching  on  the  first  day  of  May,  and  fed  on  an 
average  33  days  before  spinning  up.  I  started  with  about  1,000  of  each  kind,  and  fed  them 
all  on  the  white  mulberry,  (MoruM  alba.)  They  were  scarcely  distinguishable  irom  each  other 
up  to  the  time  of  the  3d  moult ;  nor  differed  from  those  bred  in  Europe  in  anythinj;  but  a 
somewhat  shorter  8pace  of  time  between  each  moult,  i^nd  a  comparatively  brief  term  of  sick- 
ness. They  were  all  healthy,  and  I  scarcely  lost  a  worm  up  to  the  third  monlt,  from  which 
time  a  decided  difference  was  manifest,  the  contrast  beinfr  sufficientl7  gomBt  to  make  the 
ezpjmment  interesting  and  important.    The  result  may  be  briefly  stated  as  follows : 

WHiTB  EoiN — Appeared  at  Orst  to  do  the  very  best,  and  were  of  larger  size  than  the 
others.  Commenced  to  die  after  3d  moult,  and  the  majority  of  them  failea  to  pass  through 
the  4th.  Obtained  bnt  1 1  cocoons.  These  were  of  large  size  of  perfectly  ovoid  form,  and 
true  to  their  name,  atso  perfectly  white.  The  silk  was  also  of  fine  quality,  but  the  cocoons 
were  thin ;  five  of  the  worms  died  before  completing ;  three  made  aa  abortive  attempt  to 
pupize,  whild  the  two  which  became  cbr^^saUdes  faued  to  ^Ive  out  the  moth.  The  worms 
fed  somewhat  longer  and  grew  larger  than  the  others,  and  were  more  inclined  to  blue-white 
than  cream-white  in  color.  They  also  developed  less  regularly ;  for  worms  placed  together 
which  had  all  moulted  on  the  same  day  would  show  a  divergence  of  two  and  even  three 
days  before  the  next  monlt. 

Yelw)W  Eoin— Developed  much  more  regularly  and  few  died.  They  were  of  a  uniformly 
rich  cream-color  after  the  last  moult,  which  they  sustained  with  little  lose,  and  spun  well  and 
IVeely.  The  cocoons  were  of  a  ddll  pale  yellow,  of  medium  size,  dense,  and  weighed  well. 
They  were  often  restricted,  however,  peanut-fashion,  in  the  middle,  and  the  silk  was  coane, 
and  without  much  gloss.  The  moths  appeared  in  exactly  14  days  from  the  time  the  worm 
commenced  spinning,  and  produced  abundance  of  ova. 

Yellow  California.— In  hardiness  intermediate  between  the  other  two  kinds.  Went 
through  their  moults  well-nigh  as  regularly  as  the  Yellow  Egin ;  averaged  the  same  size, 
and  produced  cocoons  of  a  deep  glossy  yellow,  perfect  in  form  but  of  less  weight  and  density 
than  the  foregoing.  The  moths  came  out  on  an  average  two  days  later,  had  the  wing-marks 
more  distinct  and  were  somewhat  less  fertile. 

SuaoiARY. — Passing  over  all  that  has  been  said  for  and  againnt  sericulture  in  this  countrv, 
I  am  confident  that  each  of  the  yellow  varieties  will  do  well  in  this  latitude,  and  that  the 
rearing  of  them  would  form  profitable  amusement  to  hundreds  of  families  in  the  State.  I 
give  the  decided  preference  to  the  Yellow  Egin,  which  even  did  well  in  the  open  air,  as  long 
as  unmolested  by  birds  or  predacious  insects.  ludeed  their  exemption  from  disease  was 
surprising,  considering  that  they  were  often  fed  leaves  three  davs  plucked,  and  that  press  ot 
business  prevented  the  attention  they  should  have  had.  While  the  Yellow  California 
worms  fed  well  on  lettuce  till  after  the  second  moult,  the  Yellow  Egins  did  not  relish  it,  and 
the  White  Egins  would  not  touch  it,  although  they  perforated  for  about  two  days  young  ten& 
der  apple  leaves. 

Respectfully, 

C.  V.  RILEY. 
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If  it  is  proved  another  seafion  that  silk-wormB  can  be  raised  in  the  open  air, 
would  it  not  be  well  to  make  an  experiment  with  a  few  on  the  osage  orange 
hedges  growing  so  luxuriantly  in  the  western  States  f  If  at  any  considerable 
distance  from  we  house,  the  worms  would  be  very  subject  to  the  attacks  of  birds 
and  parasitic  insects,  and  if  not  properly  taken  cars  of,  many  of  the  worms  would 
undoubtedly  wander  off  and  be  lost  at  the  time  of  making  their  cocoons. 

During  the  last  year  many  valuable  contributions  have  been  made  to  the  Ento- 
mological cabinet,  among  the  principal  of  which  are  a  fine  collection  of  Lepidoptera 
from  Texas,  by  Dr.  Lincecum,  through  the  Smithsonian  Institution ;  a  number  of 
valuable  Lepidoptera  from  Mr.  AIuia  Crocker,  of  Burlington,  Kansas :  and  a 
collection  of  Canadian  lepidoptera^  from  Mr.  Wm.  Saunders,  of  London, 
Ontario  county,  Canada.  The  new  or  rare  insects  have  all  been  figured,  and 
tbe  Lepidoptera  will  shortly  be  described  by  Mr.  Edwards,  of  Coalburg,  West 
Yimnia,  uid  Messrs.  Grote  and  Bobinson,  of  New  York,  who  make  a  specialty 
of  this  order,  and  possessing  the  best  libraries  on  the  subject,  with  abund- 
ant material  for  comparison,  are  mndi  better  qualified  to  describe  and  name 
new  speeies,  than  othem  who  have  not  the  same  advantages }  and  it  is  hoped 
thos  to  avoid  in  futine  the  long  list  of  synonyms  which  merely  serve  to 
encomber  our  catalo|^eB  and  perplex  the  youuff  entomological  student. 

As  the  entomolMist  of  the  jOepaitment'has  ^so  charge  of  the  museum,  it  may 
be  proper  to  state  that  in  the  new  building  of  the  Department  of  Agriculture 
there  will  be  ample  room  in  the  museum  for  anv  specimens  of  grains,  fruits^ 
fibres,  &c.,  &c.,  that  may  be  sent,  and  that  any  package  weighing  not  more  than 
two  poonds  may  be  sent  free  of  expense  through  the  General  Post  Office,  if 
direoted  to  the  Department.  It  is  intended  to  have  one  port  of  the  museum 
espeoiolly  devoted  to  the  principal  products  of  each  Statc^  ammged  in  separate 
cases  so  as  to  exhibit  at  a  glance  their  principal  economic,  mineral,  animal,  veg- 
etable, or  manufacturing  resources,  in  order  to  enable  emigrants  to  judge,  before 
settling  down,  what  are  the  products  of  each  State,  and  to  what  cereals,  fruits 
or  fibres  it  is  especially  adapted^  and  whether  it  is  best  adapted  for  mineral^ 
agricultural  or  manufrkcturing  purposes.  It  is,  therefore,  hoped  that  each  State 
society  will  contribute  its  peculiar  nroducts,  so  as  to  be  represented  in  the 
National  Museum  at  Washington.  Were  each  specimen  properly  numbered, 
and  the  duplicates  preserved  in  the  various  State  museums,  such  a  collection  of 
facts  would  be  gradually  amassed  as  would  be  invaluable  for  the  purpose  of 
referenoe^  and  farmers  would  bo  enabled  to  ascertain  whether  certain  cereals, 
frnits.  &o.,  improve  or  deteriorate  by  cultivation  in  their  individual  States.  As 
the  plan  of  the  Notional  Agricultural  Museum  has  already  been  explained  in 
former  reports,  I  will  not  here  reproduce  it,  but  will  conclude  this  paper  bv 
soliciting  all  interested  in  agricultural  pursuits  to  make  such  contiibutions  as  will 
be  usefiia  in  proving  frusts,  and  thus  render  the  Department  at  Washington  of 
real  and  practical  value  to  the  entire  countiy,  by  enabling  it  to  disseminate 
knowledge  and  answer  questions  on  the  various  agricultnr^  subjects  from  the 
objects  themselves  in  the  musemn. 

TOWNEND  GLOVER. 

Hon.  Horace  OAPBOsr,  Oammisskmar. 
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Bib  :  In  my  report  upon  the  facts  of  a^^caltore  for  1866  there  appeared,  amid 
mncb  tbat  was  prosperous  and  cheering,  a  lew  drcamstanceBthat  were  diacomai^ncr 
and  unpropitious.  The  wheat  harvest,  for  the  third  consecntive  year,  had  proved 
deficient ;  the  com  crop  had  been  injured  by  early  frosts,  and  other  £unn  prodnote 
were  variable  in  their  yield  and  value ;  in  the  south  it  was  as  yet  uncertain  who 
would  work  and  who  would  play,  and  cotton  suffered  ftom  years  of  neglected 
culture,  and  was  worked  at  too  great  expense  for  labor  and  supplies.  There 
were  everywhere  too  many  consumers  and  too  lew  producers.  Young  and  old, 
black  and  white,  flocked  to  the  cities,  all  hoping  to  obtain  large  returns  horn, 
little  effort,  and  the  natural  result  was  an  incroa«o  in  prices  of  meats,  bread* 
stuffs,  fruits,  and  vegetables,  which  were  stiil  more  enhanced  by  speculators, 
hucksters,  and  the  miole  race  of  middlemen,  in  their  effort  to  obtain  more  for 
selling  than  farmers  were  allowed  for  producing  the  prime  essentials  of  sub- 
sistence. 

WhUe  labor  in  agriculture  was  thus  reduced  in  quantity,  in  quality  it  wm  moxe 
efficient  than  ever  by  reason  of  the  stimulus  of  high  prices,  and  the  economy 
of  farm  implements,  and  but  for  a  season  in  some  respects  unfavorable,  aa 
abundant  yield  of  the  fruits  of  the  earth  would  have  been  obtained.   . 

The  year  1867  has  been  more  fruitful  than  its  predecessor,  giving  to  bread 
consumption  an  increase  of  forty  mi^Hons  of  busnels  of  whi^  and  to  the 
manufactories  of  the  world  a  half  million  of  bales  more  of  cotton.  Oom^  of 
which  a  ^eat  breadth  had  been  planted,  and  hi^  hopes  of  laim  results  indulged, 
was  stricKcn  in  its  favorite  prairie  zone  with  <&onght  of  mudi  severity,  and  the 
harvest  was  scarcely  eqnal  in  qnantitv,  though  superior  in  quality,  to  that  of 
1866. 

The  winter  cereals  were  grown  upon  a  slightly  diminished  area  in  Obio^ 
Indiana,  Kansas,  and  Texas ;  in  most  t>f  the  western  States  tke  breadth  of  the 
previous  season  was  either  maintained  or  increased ;  in  the  southern  States  a 
general  desire  to  become  self-supporting  led  to  an  incoease  of  the  acreaffe  of 
bread  crops  to  the  extent  of  20  per  cent.  The  aggregate  result  was  a  slight 
increase  over  the  area  of  the  previous  year,  which  was  too  small  for  the  wants 
of  the  country,  even  had  there  been  entire  exemption  from  the  casualties  from 
which  it  suffered.  The  condition  of  the  crop  in  spring,  as  compared  with  that 
of  the  previous  year,  gave  ^^reater  promise  than  the  inorease  of  acreage }  through- 
out the  country  there  was  little  complaint  of  winter*killing,  which  had  been  so 
prevalent  in  former  years ;  and,  as  summer  advanced,  few  reports  of  damage  from 
unpropitious  weather,  lodging,  insects,  or  rust,  were  jwevaient  It  was  evident 
that  a  fruitful  wheat  year  was  assured.  In  some  portions  of  the  south  there  was 
a  little  damage  from  rust,  which  was  mainly  confined  to  the  foliage.  The  avera^ 
yield  per  acre  was  not  large,  but  it  was  all  that  can  ever  be  expected  for  the 
entire  coimtry  until  more  careful  culture,  and  some  regard  to  crop  rotation  shall 
obtain  among  wheat  growers.  The  estimated  average  yield  per  acre  for  the 
the  year  is  11.5  bushels;  the  estimated  total  jdeld,  212,000,000  bushels. 

Qn^. — The  extension  of  the  area  in  com  was  more  marked  and  general; 
only  Maine,  New  Hampshire,  New  York,  and  South  Carolina,  appear  to  have 
reduced  their  breadth  of  planting.     Preparation  was  made  for  a  laige  crop ;  the 
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season,  however,  was  unpropitious  for  rapid  and  bealthy  growth  in  the  spring, 
and  in  the  Bummer  a  dronght  of  much  severity  in^^lved  the  best  com  region  oi 
country,  the  Ohio  valley,  causing  in  many  localities  a  reduction  of  one-half  in 
yield,  and  cutting  down  the  average  for  the  State  of  Illinois  to  23.8  bushels  per 
acre. 

Oats, — The  yield  of  oats  has  been  increased  from  3  to  4  percent,  over  the  pre- 
ceding crop,  yet  proving  less  than  was  expected  in  Maine,  Vermont,  New  York, 
Virginia,  Mississippi,  Texas,  Tennessee,  and  Kentucky.  The  western  States 
have  generally  advanced  their  production.  The  southern  section  also  shows  a 
larger  product  from  more  extended  fields.  The  quality  is  variable,  the  giuin 
being  heavier  in  the  more  northern  latitudes,  tending  everywhere  to  deterioration 
under  careless  culture. 

Barley. — The  barley  crop  has  proved  deficient  to  the  extent  of  3  or  4  per 
cent  Illinois,  Kansas,  Pennsylvania,  New  York,  and  all  the  eastern  States, 
exoept  Massachusetts  and  Connecticut,  share  in  the  deficiency,  yet  the  reduction 
in  New  York,  whioh  produces  40  per  cent,  of  the  crop,  is  equivalent  to  the 
aggregate  diminutions— the  comparative  losses  and  gains  of  the  other  States 
balancing  each  other. 

J^eas. — ^It  is  gratifying  to  note  the  increase  of  the  ciiop  of  field  peas,  the  fi;ieat 
forage  crop  of  the  south,  so  valuable  an  adjunct  in  the  production  of  beet  and 
pork,  and  so  useful  as  an  ameliorator  of  the  soil. 

iS^ig/^Mf».-^Sorgbum  has  suffered  a  material  decline  for  several  years,  which  is 
continued,  causing  despondency  to  producers. 

Cbt^.-— The  cotton  crops  of  1866  and  1867  are  all  that  could  reasonably  be 
expected,  in  view  of  the  radical  change  in  labor  and  the  impoverished  condition  of 
planters.  That  of  the  former  year  amounted  to  fully  1,900,000  bales,  while 
that  of  the  1867  was  increased  to  about  2,500,000  bales.  It  was  the  boast  of 
Eoropean  buyers,  at  the  breaking  out  of  civil  war  in  this  country,  that  the 
supremacy  of  the  cotton  of  ^orth  America  was  broken,  and  that  efforts  in  stima- 
loting  production  in  £gypt,  Bmzil,  China,  and  India  would  be  successful  in 
obtaining  full  supplies  for  European  manufacture.  Under  the  stimulus  of  high 
prices  a  large  increase  was  drawn  from  remote  sections  of  India ;  by  the  aid  of 
steam  machinery  Egypt  more  than  doubled  her  production,  and  other  countries 
gi'eatly  extended  their  exports.  In  this  state  of  facts  the  opinion  became  qnito 
prevalent  that  cotton  planting  in  the  United  States  must  be  abandoned  as  a  gen 
end  crop.  It  is  true  ^at  in  1866  the  British  imports  of  India  cotton  exceeded 
the  importation  of  the  American  fibre,  but  the  following  figures  show  how  the 
tables  have  been  turned  upon  India  in  a  single  year,  and  how  Grcat  Britain  has 
increased  her  American  purchases,  while  those  of  India,  China,  Turkey,  Mexico, 
and  other  countries  have  been  diminished,  with  a  diminution  of  the  total  impor- 
tation: 


Cotton,  raw,  from — 


I 


United  Statee 

Bahamas  and  Bermuda 

Mezieo 

Brazil 

Turkey 

Egypt 

British  India 

CLina 

Other  countries 

Total 


\^^u 


Ctets, 

4,643,370 

7,r)J5 

3,145 

611,808 

92, 9% 

1,055,9(;0 

5,493,770 

5«, 120 

335,249 


12,995,873 


1867. 


4,715,733 

10,623 

'^ 

628.761 

57,0:34 

1,127,541 

4,449,259 

4,7W 

»78,931 


11,^2,651 
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For  the  purpose  of  eoiDparieOD,  the  following  statement  in  poiindB  of  Britisb 
impOTts  for  1850,  I860,  and  1867,  leepeotively,  is  appended : 


1850. 


1866. 


1867. 


United  Statea 

Brftzil 

Meditornmean 

Turkey 

Egypt 

British  East  Indies 

British  West  Indies 

Bahamas  and  Bermuda . 
€)ther  countries 


493.153,112 
30,299,982 
18,931,414 


1,115,800,608 

17,286,864 
44,036,608 


538,162,096 
70,421,)i35J 


118,872,742 
228,913 


204,141,168 

1,050.784 


6.3fl6,688 
126,284,592 
498, 317, 008 


2,090,698 


8,532,720 


1, 1*0,776 
31,775,520 


Total. 


663,576,861 


1,390.933,752 


1,262,526,912 


Not  only  has  this  country  regained  its  superiority  in  quantity,  but  in  price 
the  advantage  is  still  more  marked.  In  Liverpool,  February  27,  New  Orleans 
middling  commanded  9-Kd.-y  fair,  10^.;  Surat  middling,  fair,  l^d,;  fair  to 
good  fair,  8 J  to  8f  tf. ;  Madras  middling,  fair,  7 JtZ.  j  good  fair,  7^  to  8^.  This 
shows  a  difference  of  from  four  to  five  cents  per  pound,  or  about  twenty-five 
per  cent.,  between  the  gross  returns  of  Indian  and  American  cottons.  With  this 
advantage,  exemption  from  tax,  and  a  self-sustaining  system  of  agriculture  in 
the  South,  in  which  cottoh  shall  play  only  an  incidental  part,  there  is  no  reason 
why  we  cannot  grow  again  five  millions  of  bales,  and  manvfacture  it  all,  at  no 
very  distant  day,  for  the  supply  of  the  markets  of  the  world. 

Tobacco* — ^A  reduction  in  the  yield  of  tobacco,  to  the  amount  of  fully  20  per 
cent.,  is  indicated.  This  is  a  crop  with  which  it  is  veiy  easy  to  glut  the  markets 
of  the  world.  A  comparatively  small  acreage  is  ample  for  domestic  wants  and 
for  exportation. 

For  particulars  of  these  and  other  crops  the  reader  is  referred  to  the  tables  of 
estimates,  which  must  of  course  be  regarded  only  as  estimates,  in  the  main 
closely  approximating  correctness,  while  m  minor  points  occasional  inaccuracy  may 
exist. 

Yield  per  acre. — The  average  yield  per  acre  of  farm  crops,  as  shown  by  deduc- 
tions from  the  aggregate  estimates,  for  the  entire  countiy,  indicates  plainly  the 
wastefulness  and  want  of  system  in  the  practice  of  a  majority  of  American  farmers. 
Small  as  the  figures  appear,  they  are  assuredly  not  very  wide  of  the  true  average, 
and  are  quite  as  likely  to  be  too  large  as  too  small.  The  natural  tendency  in 
making  local  estimates  is  to  give  too  great  a  prominence  to  the  crops  of  a  few 
good  farmers,  and  Q^te  too  little  attention  to  the  meagre  results  of  the  many 
poor  cultivators.  The  following  la  the  average  amved  at,  as  the  yield  per  acre, 
of  some  of  the  principal  crops,  in  1867:  com,  23  bushels;  wheat,  11.5;  rye, 
13  5;  oats,  2G ;  barley,  23  j  buckwheat,  17;  potatoes,  82.  The  average  for 
tobacco  is  631  pounds. 

The  largest  State  estimate  for  corn  is  that  of  Kansas,  which  is  38.6  bushels. 
Vermont  stands  next,  36.2  bushels;  Nebraska,  36  bushels;  South  Carolina, 
with  the  lowest  yield,  9.6  bushels.  Some  surprise  may  be  felt  that  the  yield  of 
com  in  New  England  should  equal  that  of  the  best  com  belt  of  the  west ;  but 
there  is  nothing  strange  in  the  fact,  if  taken  in  oonnectiou  with  the  special  fer- 
tilization and  careful  culture  actually  demanded  as  conditions  of  any  success  in 
eastern  corn-growing. 

California  produces  the  largest  average  wheat  yield.  Some  of  the  New  Eng- 
land States  give  comparatively  high  averages,  though  the  area  sown  is  very 
small;   and  of  the  western  States  Nebraska  and  Kansas  report  the  hiijhest 
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resTilts.  It  is  a  sng^^estive  fact  conceming  the  wbeat-^wiog  Stages  that  the 
yield  per  acre  in  each  is  very  nearly  in  inverse  ratio  to  the  time  that  has  elapsed 
since  the  settlement  of  the  State. 

The  highest  average  for  potatoes  is  that  of  Florida,  143  bushels  per  acre; 
Texas,  130;  Vermont,  116.9;  Michigan,  95.5;  Illinois,  60. 

The  general  average  for  the  tobacco  yield  is  increased  by  the  highly  stimu- 
lated culture  of  the  Connecticut  seed  leaf,  in  which  large  quantities  of  con- 
centrated fertilizers  are  used.  The  estimate  for  Connecticut  is  1,266  pounds 
per  acre;  Massachusetts,  1,100 ;  Michigan,  1,000.  The  estimate  for  Viiginia  is 
690  pounds;  Maryland,  453;  Kentucky,  552;  Tennessee,  620. 

Vaiue  per  acre, — The  average  home  value  of  each  product  per  acre,  for  the 
whole  country,  is  as  follows :  com,  $18  75 ;  wheat,  $23 ;  barley,  S20  25 ;  rye/ 
$19;  oats,  $16;  buckwheat,  S19;  potatoes,  $74  88;  tobacco,  $82  45;  hay. 
$18  60 ;  cotton,  $33. 

CROPS  OF  1867. 


A.'-'Showing  the  amaumt  in  bu$hel$t  ifc,  of  eoeft  prineipml  crop  qf  the  $everol  Stateg 
ths  yidd  per  acre,  the  total  aenage,  the  average  price  in  each  Siate,  and  the  value  of  oath 
crof,  for  1867. 


Prodacta. 


la 


II 


I* 


nidlsnooni.i 

Wbert 

Bje 

Out!. 


Barl^ 

Baokwheat . 
Fotttoea  .... 
TobMOo  .... 
Hay 


....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
.poimds. 
....toni. 


1,575,000 
161,000 
155,000 

8,060,000 
023  000 
356.000 

3,509,000 


33.4 

10.fi 

14.8 

23 

18.3 

31.9 

80.0 


47,155 
17,075 
10,479 
94,045 
34,0<3 
18,855 
40,450 


$150 

979 

161 

80 

1  13 

99 

93 


1,050,000 


1,050,000 


14  ( 


Total. 


1.300,495 


mw  HAMPSRZRE. 


Wbeat. 
Bye — 


.boshela. 
....do... 
....do... 


Cat! do... 

Barley do... 

Back  wheat do . . . 

Potatoes do... 

Tobacco ponndi. 

Hay ton*. 


1,413.000 

399,000 

147,000 

1,540,000 

107,000 

8S.000 

tl,  843, 030 

90,000 

798,000 


35.5 
19.1 
14.7 
27.5 
24.5 
22.3 
97.5 
500 
1 


Total. 


VERMOiTT. 


Itadlancora.. 

Wbeat 

Rye 


.bushels. 
....do... 
....do... 


Oats do... 

Barley do... 

Boekwheat do... 

Potatoes  .% do... 

Tobacco pounds. 

Hay tons. 


1,520,000 
700,000 
147,000 

4,506.000 
102,000 
925,000 

4. 297. 000 
15.000 

1,000,000 


36.2 

15.8 

15 

30.1 

23.4 

23.4 

116.9 

500 
1 


Total. 


MASSACBUSXTTS. 

Indian  com • bushels. 

Wheat do... 

Rye do... 


2,363.000 
173,000 
44LO0O 


35.7 

16 

1&6 


39,802 

94,710 

10,000 

56,000 

4,367 

3,877 

29,158 

40 

796,000 


1  56 

289 

1  69 

80 

124 

1  00 

61 

18 

15  00 


965.734 


41.988 

44.303 

9.800 

149, 700 

4.358 

8.858 

36,757 

30 

1.000.000 


1  53 

976 

109 

77 

146 

97 

69 

18 

15  36 


1,295,794 


66.190 
10.750 
38.269 


1  S3 

2  81 
1  58 


$S.W4,9S0 
5^4,990 
948^590 
1,9BB;900 
109^990 
352,440 
3,957.790 


15,351,000 


94,579,210 


938,140 

139.080 

62,000 

9;  302, 890 

3.000 

11.970,000 


19,(09,640 


9,310,400 

1,93!^  000 

938,140 

3,409,690 

148,990 

916^950 

9,064,930 

9,700 

15,360,000 


26,644,060 


3,015^390 
4^390 

696.780 
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TMe  showing  the  amount  in  buskth,  8ce,,  of  each  jmneipal  crop,  *c.— Continuod. 


Product. 


I 


MAWACBTJSEm— Gontinoed. 

Oatt bushela. 

Unhtj '. do... 

Buckwheat do... 

BotatoM do... 

TolMQOO pouodf. 

Hay tons. 


I 

< 


H 

h 

'A 


Total. 


RHODE  ISLAKD. 


Bre ....... . 

Oata 

Barley 

Buckwheat . 
Potatoai.... 


.bushels. 
.-..do... 


.do. 


Hay. 


....do. 

....do... 

....do... 

....do... 

.pounds. 

tons. 


Total. 


COHHZCTICUT. 


Bye 

Barley. 

Baekwheat. 


.bushels. 
....do... 


.do. 


Tobaeoo. 
Wbj 


— do... 
....do... 
....do... 
....do... 
.pounds. 
tons. 


Total. 


VZW  JOJOL 

Indian  eom.... bushels. 

Wheat do. 

Rye.. 


1,342,000 
144,000 
83,000 
9,613,000 
3,619,000 
1.092,000 


340,000 
1,001 
34,000 
154,000 
35,000 
3,000 
364,000 


67,  COO 


3.943,000 

75,000 

931,000 

3,878,000 

19,000 

316.000 

9<iB;ooo 

6.664,000 

718,000 


26.7 
38.6 
18 
96 
UOO 
1.3 


35.7 

16.9 

15 

37 

25 

15.5 

72.5 


J.l 


3Q 

17.6 
14 
37.5 
23.8 
13 
68 
1266 
1.3 


I 


Oats 

Barley 

Buekwheat. 
Potatoes.... 
Tobaaeo.... 
H*y 


.do. 


.do... 


....do... 
....do... 
.pounds. 
....tons. 


Total.. 


NEW  JKRSET. 


Indian  com bushels. 

Wheat do. 


Rye.. 

Oata 

Barley 

Baekwbeat. 
Fotaloas  ^... 

Tobacee 

H»y 


.do. 


....do. 

....do. 

....do. 

....do... 

.pounds. 

....tons. 


Total. 


rSNXSYLVANIA. 


Indian  eom bushels. 

Wheat :..do... 


Rye.. 
Oata....^... 

Bariey , 

Buckwheat. 


.do. 

.do... 

.do... 

.do... 

.do... 


19,500,000 
8.850,000 
5,100,000 

38,000,000 
3,879.000 
6,541,000 

34,996,000 
8,743,000 
5,300.000 


9,730,000 

1,508,000 

1.403,000 

8,688,000 

89.000 

775,000 

9,483,000 

150,000 

450,000 


30,457,000 
15,000,000 

6.838.000 

59,900,000 

615,000 

^  844, 000 
U,  717,  OOO 


30.4 
14.5 
15 

26.2 
20 
20 
84 
533 
1.2 


33.1 
14 

ia7 

27 
21.5 
10.3 
56.6 
600 
1.3 


32 

12.5 

13.7 

30 

20 

16.3 

74.4 


58.262 
6.371 
4,611 

27,218 

3,290 

793,846 


990,807 


13,239 
59 
2,266 
5,703 
1,400 
193 
5,090 


60,909 


88.779 


67,9.19 

4.285 

66,500 

104,654 

818 

16, 615 

14. 147 

5,263 

552.307 


641,447 
568,965 
340,008 

1,450,381 

193,9.'iO 

327,050 

296,726 

16,403 

4.441,666 


8.276,588 


293.957 
107,714 
108.978 
245,481 
1,348 
40,155 
42,809 
250 
»6,153 


951,781 
1,280,001) 

498,686 

1, 996.666 

30.750 

542.576 

197,620 


^-6 

II 


l^ 


$0  90 
1  54 

1  14 

1  11 

32 

28  12 


1  64 

373 

1  65 

84 

\n 

1  16 


26  62 


1  50 
3  63 
1  63 

85 
1  45 
1  17 
1  10 

23 
21  60 


1  32 

264 

1  50 

76 

1  47 

1  04 

90 

14 

17  47 


1  23 
256 
1  63 

73 
1  27 
1  33 
1  41 

12 
22  13 


1  17 

2  43 
1  41 

66 
1  37 
1  13 
1  04 


o 


$1,207,800 

221,760 

94,680 

2,900,430 

796, 180 

22.827,840 


32.844,120 


557,600 
3,730 
56,100 
139,360 
49,700 
3,480 
422,240 


1,783,540 


3,004,740 


3,363,000 

197,250 

1,617,530 

2,446,800 

97,560 

252,720 

1,058,900 

1,532,790 

15,508,800 


8^  904, 070 


25.740.000 
21,780.000 

7,650,000 
28,880,000 

5,703,13' 

6,803,64 
33,432,50' 

1.224,020 
93.115,100 
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It.  967, 906 
3.890.640 
2.433,99c 
4.838,440 

36,830 
1.030.750 
3,416,430 

18.  COO 
9.958,500 


35,634.690 
36.450.000 

9.833,120 

39,534.000 

843.550 

9.993.790 
12.196,0»1 
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TahU  showing  the  amount  in  bushels,  tfe^,  of  each  jmmdpal  crop,  4rc.*-€ontinued. 


-^^ — r 
©_j 


?s 


Pnodncu 


1^ 


I 
I 


FBVNSTLyANU^Gontioned. 

Tobaoco ponndB. 

H«7 toM.. 


4,713.000 
9.4M,000 


725 
1.3 


6,499 
1, 864, 615 


$09 
14  83' 


Total  . 


7, 249, 193 


DIELAWAJUS. 


I  com buBhels. 

WhbBl do.. 


Rye.. 

Oats 

Barley 

Bnakwheat. 


Tobaaoo. 
V^ 


.do... 
....do... 
....do... 
....do... 
....do... 
.ponnds. 
....tons. 


3,639.000 

685»000 

32,000 

2,711,000 

5.000 

20,000 

266,000 

10,000 

ao,ooo 


Total  . 


16.3 
0.3 
7 

16.6 
23.8 
16.6 
41.6 
500 
L6 


223,251 

73,655 

4,571 

163,313 

210 

1.204 

6.153 

20 

18.750 


USBJhAJm, 


ladiaaeoni., 

Whaai 

Eye 

Oats 

Barley 

Bvckwbeat  . 


.btuhelB. 
....do. 


Potatoea.. 
TobfMoo. 


....do.-,. 
....do.... 
....do.... 
.-..do.... 
....do.... 
.poandi.. 


11.650, 000 

5^435.000 

524,000 

7,620^000 

25,000 

196,000 

1,205.000 

8^478,000 

213,000 


Total. 


Eye.. 
Ba&or. 


m^. 


.btuhelB. 
....do... 
....do... 
....do... 

do... 

....do... 
....do... 
..poxmda. 
tons. 


18,490,000 

6^713,000 

768,000 

9,425,000 

9^000 

141.000 

1,480^000 

90,000,000 

SM^OOO 


28.4 

11 

13.4 
23.2 
26 
1R.8 
71 
453 
1.3 


491,127 


410,211 

494,090 
39,104 

328,448 

961 

10,531 

16,971 

49,607 

163,846 


20.9 

8 

8.5 
17 

12l3 
12.3 
67 
690 

1.9 


Total. 


NORTH  CAROUJSA, 


"Wbaat. 
Eye — 
Oats. 


.biubels. 
....do... 
....do... 
....do. 


Barley do... 

Bftokwheat do... 

Fototoaa do..- 

Tdhaooo ponnds. 

Hay tons. 


17, 974, 000 

3,415,000 

389.000 

3,479,000 

3,000 

29^000 

838.000 

40,319.000 

179,000 


Total. 


SOUTH  CAROUNA. 

Indian  corn bnshels.. 

Wheat do.... 

Bye .....do.... 

Oats do.-.. 

Barley do.... 

Bnokwheat do.... 

Potatoes do.... 

Tobaoeo pounds.. 

Hay tons.. 


7,834.000 

939.000 

06.010 

787,000 

7,000 


109,000 
100,000 
77,010 


Total. 


11.6 

ao 

7.7 

ia3 

9 

17.5 
93 
652 

L5 


9.6 
6.4 
5.7 
11.1 
6 


89.4 
500 
1 


1, 513, 769 


884,689 
839,125 
90,3S8 
554,411 
406 
11,403 
22,089 
130,434 
186,666 


2,719,635 


1  03 
238 
1  50 

73 
127 
1  22 
I  00 

10 
17  66 


1  09 

2  43 
146 

68 
127 
120 
1  10 

12 
17  54 


85 
2  12 
1  14 

48 
105 

97 

66 

12.5 
12  48 


1,549,482 

494,927 

50,519 

261,578 

333 

1,257 

9,010 

61,674 

119.333 


2,548,113 


816,041 
145,625 

9,824 
70,900 

1,166 


1,890 

200 

77,000 


1,128,646 


1  04 

2  11 
141 

64 
1  50 
89 
62 
17.3 
12  06 


1  15 

2  38 

1  79 
73 

2  00 


76 

17 

19  50 


$424,060 
35,947,990 


180,656.160 


3,711,78 
1,630,300 

48,000 

1,979,030 

6,390 

94.400 

32 


s,m,9» 


19,696,500 

13,207,050 

759,800 

5,181,600 

31,790 

997,600 

1.399^000 

3.731^010 


39.874,460 


18.716,500 

14,231,560 

875,520 

4,524.000 

5*950 

ISfl^TTO 

971606 

11.951^060 


50^511.960 


18,692,960 

7,205,650 

548,490 

2,226,560 

4,500 

19.660 

519,560 

6.956,616 

2.159^740 


38^331^716 


9,009.100 

3,318.160 

100.240 

590,250 

14.000 


198. 44» 

17,000 

1.501,900 


13.576,660 
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Table  showing  the  amount  in  buahds,  ^c,  of  each  principal  crop^  tfc. — Continaed. 


Prodaeti. 

Amount  of  crop 
of  1867. 

8. 

< 

Number  of  acres 
in  each  crop. 

1 

1 

i 

OXOROIA. 

Indian  oom buBheU.. 

y^^iyoeik An 

29,037.000 
2,290,000 

76,000 
1,231,000 

12,000 

13.1 

8 

8.1 
12.4 
1413 

2,216,564 

286,250 

9,382 

99,274 

839 

$0  96 

235 

177 

90 

203 

194,820 

1,]D7.M» 

24,300 

Bye 

oiti 

Hmthj -. 

\V.'.'.'.'.'.'.'...'.V.^o'.'.'.. 

BiMikwheat 

do.... 

...............do...: 

309,000 

1,290,000 

50,000 

101 
515 
1.3 

3,059 
2,504 
45,384 

62 

30 

21  58 

191,586 

TobMOO 

H»y 

pounds.. 

tons-. 

387,000 
1,273,220 

Total 

2,663,256 

36,375,600 

[DA. 

bushels.. 

do.... 

do.... 

do.... 

do.... 

do 

FLOR] 

Indian  com 

Wbeat 

^;;;ee;;;;; 

Bnekwheat 

2,500.000 
1,400 
11,000 
15.000 
3.000 

11.8 
7.9 
8 

17 

14.3 

211,864 

177 

1,375 

882 

209 

138 
220 
170 
1  25 
200 

3,450.050 
3,000 

18,790 
<000 

KStJS 

do 

15,000 

500,000 

10.000 

143 
500 
1.9 

104 
1,000 
8,333 

1  10 

30 

21  00 

16.500 

Tobacco 

H»T 

pounds.. 

tOM.. 

150,000 
210,000 

Total 

223,944 

3,673,030 

LMA. 

bushels. 

ALABi 

Tn^aw  corn    r ».... 

35.500,000 

954,000 

42,000 

.507,000 

8,000 

16.2 
7.8 
7.9 
11.7 
14.4 

2,191,358 

122,307 

5,316 

51,025 

555 

79 
205 
1  63 

87 
1  96 

sSaso 
iSw) 

Wba»t 1... 

Rva, 

do.... 

do.... 

Stl;: 

Barley 

BnekwbfNit . 

do.... 

do.... 

do 

rtrtaioM 

do.... 

4^2,000 

32!,  000 

92.000 

72.4 
600 

1 

6,657 

535 

92,000 

59 

34 

20  00 

284,380 

Tobacco 

H»y 

pounds.. 

tons.. 

1QP,14P 
1.840.0db 

Total r.,,-- 

2.469,753 



'32,837,750 

JPPI. 

bushels.. 

do.... 

MIS8IS2 

lAdSa&com 

-^Tlu^ 

19,657,000 

240,000 

22.000 

90.000 

9.000 

15.7 
9.5 

11.5 

13 
8 

1,252,038 

25,263 

1,913 

6,923 

1,125 

1  09 

2  40 
192 
1  07 
160 

^^•s^ss 

Bya 

Oaii 

V.'.'.V.V.'.V.V.'.'.do'.'.'.'. 

SilS! 

Bariay 

1lnAkwh«at 

do.... 

do 

S;«o 

Potatoes 

Tobaooo 

H«y 

do.... 

pounds.. 

ions.. 

412,000 
120.000 
40.000 

8.^ 
500 
1.3 

4,847 

240 

30,769 

30 
16  43 

321.360 

36,000 
6Sr,200 

Total 

1,323,118 

*' 

23,16^730 

ANA. 

burhftls.. 

LODISI 

Indian  corn r . . 

9.535,000 
40,000 
15.000 
60.000 

15.6 
8 

12.5 
14 

611,217 
5,000 
1,200 
4,285 

1  10 
250 
1  92 
162 

10.^88,500 

'^11^0^      

do 

100,600 

Rye 

Oats 

Barley , 

do.... 

!!**!!ir.IJ!II.do"I! 

28,800 
97,200 

do 

Potatoes... --. 

!!!'.!!!!.. .....do.. I. 

241.000 
15,000 
46,000 

101 
500 
1.5 

2,386 

SO 

30,666 

1  21 

30 

19  75 

291.610 

pounds.. 

4,500 

Hav                     

tons.. 

908,500 

• 

Total 

654. 7W 

11,919,110 

TXZAS. 
TniHaii  nnm               hnshala.. 

20,716,000 

794,000 

'■       100,000 

813,000 

28.2 
9.5 
16.3 
23.5 

734,609 

75 

15,537,000 

Wbeat 

Rm    

do.... 

do.... 

83.578 
6,134 

1  89 
128 

1,500,660 
128,000 

Si:::;.::::::...:... 

do.... 

34,595  1        79 

64^210 
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Table  $howing  the  amount  in  bushds^  ^c,  cf  eoch  principal  erop,  ^c— Continued. 


Prodac.i 

§■ 

< 

I 
1. 

1 

< 

Knraber  of  acres 
In  each  crop. 

1 

> 

Texas— Continncd. 

Borlv 

Bnekwheoi 

Potatooa 

Tobacco 

Hoy^. 

..bushels., 
do  . 

41,000 

24.3 

1,653 

$1  10 

$45,100 

do.... 

...pounds.. 
tons.. 

303,000 

110.000 

17.0C0 

130.3 
500 
1.7 

2,325 

220 

10,000 

69 

25 

16  60 

909,07 

27,500 

282,200 

Total 

)           873,114 

18,371.800 

ARKANSAS. 

Indian  corn 

Whaat.. 

..bushels.. 
do 

21.243.000 

870.000 

39.000 

31»,000 

4,  COO 

M.5 
9.2 

ia2 

16.7 
15 

801, 6S 

94.565 

2,954 

23,473 

266 

T7 
2  01 
1  3L 

83 
200 

16,357,110 
1,748,100 

By* 

Ooti 

Barley 

do.... 

do.... 

do.-.. 

do. . . . 

51.090 

325,360 

8,000 

Potatoea 

do.... 

323,000 
1,739,000 

9;ooo 

•  94 
714 
1.8 

3,436 
2,435 
5,000 

i  02 

23 

20  75 

329,460 

Tobacco 

Hay 

..pounds.. 
tons.. 

399,970 
186,750 

Total              

. 

933,751 

19,405,840 

..bushels.. 
do 

TENNESSEE. 

Indian  com 

YTheat   

50,250,000 

6,017,000 

239,000 

2,644,000 

20,000 

11,000 

1,260,000 

40,988,000 

151,000 

23.7 
E.5 
10.5 
15.4 
19.5 
15 
72.4 
620 
1.3 

S,]20,29B 

707,882 

22,761 

171,688 

1,025 

733 

17, 403 

66.109 

116,153 

55 
2  11 
1  20 

62 
1  34 
1  58 

89 

14 
18  95 

27.637,500 
12,695.870 

Rye 

do.... 

286,800 

Oats 

Barley 

Buckwheat 

Potatoes    

do... 

do.... 

do.... 

do.... 

1.639,280 
26.800 
17,380 

1,121,400 

Tobacco 

Hoy 

..pounds.. 
tons.. 

5.738,320 
2,861,450 

Total 

3,224,007 

52,024,800 

WEST  VIRGINIA. 
Indian  com. ..................... 

..bushels.. 

6,500.000 

1,900,000 

71,000 

1,500,000 

55.000 

350.000 

650,000 

2. 100,  OCO 

150,000 

29.7 
10.5 
12.4 
21.5 

20.8 
14.8 
69.6 

1.4 

218,855 

180,952 

5,725 

69,767 

2,644 

23.648 

9,339 

3,043 

107. 142 

89 
239 
1  20 

51 
1  40 
1  07 

81 

17 
11  44 

5,785,000 

'^beat 

do.... 

4,541,000 

Bye 

OotB 

Barley   •           .     ......^..-i-r-- 

do.... 

do.... 

do 

65,200 
765,000 
77,000 

do.... 

374,500 

Potatoes 

do.... 

526.500 

Tobacco 

Hay 

..pounds.. 
tons.. 

357,000 
1,710,000 

Total 

1           621.115 

14,257,300 

KENTUCKY. 

Indian  com 

-y^heot             

..bufthels.. 
do.... 

46, 550, 000 

2, 847,  COO 

iTS,  COO 

5,136,000 

159,000 

11,000 

1,286,000 

40, 000, 000 

118,000 

24.7 
8.2 
10.7 
18.8 
17 
12.8 
60.7 
552 
1.3 

1,884,615 

347, 195 

44,205 

273,191 

9,a'52 

8o9 

25.364 

72.463 

90,769 

65 

2  17 

1  38 

57 

1  33 

128 

98 

09.7 

14  80 

30,257,500 
6, 177, 990 

do.... 

652,740 

offg : :":::;::*.:;.'.' 

do 

2,927,530 

Barley 

BacXwhoat 

Potatoes 

do.... 

do.... 

..  ..do.... 

...pounds.. 

211,470 

14,080 

1.260,280 

3.880.000 

Hay 

tons.. 

1,746,400 

Total 

2.748,013 

47,127,980 

MISSOUIU. 

..bushels.. 

50.437,000 

4,961,000 

234,000 

4,314,000 

157,000 

69,000 

27.2 

12.4 

16.2 

30 

21.1 

21 

•                    1 
1.854.3011        66 

33,288,420 

Wheat 

live '. 

do..-. 

do.... 

400.080 
14.444 

143,800 
7.440 
3.285 

200 

1  15 

49 

146  . 

121 

9,922,000 
269.100 

Oats    

Barley 

Buckwheat 

do.... 

do.... 

do.... 

229.220 
83,490 
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TahU  showing  the  amount  in  buahds,  tfc,  of  each  principal  crop^  ^c— Co&tinnjed. 


Prodnetf; 

• 

Amount  of  crop 
of  1867. 

1 

< 

Number  of  acres 
In  each  crop. 

Missouri— Continued. 
Potatoes 

.bushels.. 
..pounds.. 
tons.. 

1,X12,0C0 

11,657,000 

680.000 

73.9 
802 
1.7 

15,047 

14,534 

400,000 

$0  97 

11.5 
11  11 

$1,078,640 

Tobacco 

Hay 

1,340,555 
7.554.803 

Total 

2.852,9:n 

55,880,085 

.bnsheU.. 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 

. 

ILLLSOZS. 

Bidlan  com 

Wheat 

»y« 

Ottte .^ 

Barley.... 

Boekwheat 

109.091,000 

28,000,000 

639,000 

32,158,000 

996,000 

248,000 

3,673,000 

15.  792, 000 

2,067,000 

23.8 
11.4 
15 
30.1 
22.3 
15.2 
6a5 
573 
1.5 

4,583,655 

2, 456, 140 

42,600 

1,068,372 

44.663 

16,315 

6S 
1  97 
1  19 

49 
1  28 
1  10 

74,281,880 
55,160,000 

760.410 

15,757,420 

1,274.880 

272,600 

Piotatoen 

Tobacco 

Hay 

....do.... 
..pounds.. 
tons.. 

60,  710  1     1  20 

27, 560  1        08 

1,778.C00  1    9  73 

4,407.600 

i;  268. 360 

25,949,910 

Total 

10,078,015  ! 

179.^28,260 

.buiihels.. 
....do.... 

INDIANA. 

80,757,000 

16,861.000 

396.000 

11,174,000 

346,000 

398,000 

3,094,000 

7,385,000 

1,208,000 

29.2 
10.5 
14.1 
10.9 
21.1 
16.7 
73.2 
809 
1.4 

.       2,765,650 

1,605,809 

28-,  085 

1,  C'25. 137 

16,396 

23,832 

42.267 

9,128 

862,857 

65 
2  21 
I  18 

49 
1  22 
1,10 

97 

09.4 
11  63 

{12,492,000 

Wheat 

37,262,810 

Rye 

Oata 

....do.... 
do 

467,2^ 
5,475.260 

Barley 

Buckwheat 

....do.... 
....do.... 

422.120 
437, 80D 

Potatoes -- 

do.... 

3,001,  iBO 

Tobaeco '. 

Hay 

..  pounds.  1 
....tons.. 

694.190 
14,049,040 

Total 

6, 379, 163 

114, 301, 680 

.buKhels.. 
....do.... 
....do.-.. 
....do.,.. 

do 

....do.... 
....do.... 
..pounds.. 
tons.. 



OHIO. 

Indian  com : 

Wheat 

Rye 

OaU 

Barley 

Buckwheat 

Potatoes 

Tobacco 

Hay 

64, 000.  OCO 

18, 000. 000 
1,072.000 

23.296,000 
2,520.000 
1,023,  OCO 
7,233,100 

10,749,000 
2, 219, 000 

sa7 

ll.fi 
13.4 
31.1 
24 
13.5 
75.4 
667 
1.4 

2,229,965 

1,551,724 

80,000 

749.067 

ICi,  000 

75.777 

95.994 

10,115 

1,585,000 

82 
2  36 
1  26 

54 
129 
1  15 
1  00  • 

10 
12  32 

52,480.000 

42,480,000 
1,350,790 

12,579,840 
3,250,800 
1,176,450 
7,238,000 
1,074,900 

27,338,060 

Total 

6,488,642 

148,968,790 

.bushels.. 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 

._ ^ 

MICHIGAN. 

Indian  com .....rr^ 

15,118,000 

15,250,000 

600,000 

8,045,000 

418,000 

1,293,000 

5,750,000 

3,500.000 

1,377,000 

31.4 
12.4 
17.2 
29.5 
90.9 
17.2 
97.5 
1000 
1.3 

481.464 

1,229.838 

34,883 

272,711 

20,000 

75, 174 

58.974 

3,500 

1,050,230 

96 
234 
130 

68 

\^ 

73 

21 
16  14 

14,513,280 

Wheat 

»ye 

Oats 

Barley 

Boekwheat 

Potatoes 

35,«»5,000 

780,000 

5,470,600 

-     568.480 
1,344,790 
4,197.500 

Tobaeeo 

Hay 

..pounds.. 
ton*.. 

735,000 
22.224.781 

Total 

3,  aw,  774 

85,519,3e( 

.busheU.. 
....do.... 

"WISCONBIK. 
Indian  com. ...,»..^...»»»r-, 

9,885,000 

22,000,000 

1,050.000 

iO,  608, 000 

894,000 

65,000 

4,  §97, 000 

100,000 

l,370,00i 

33.6 
12.3 
16.5 
35 
25.8 
IS.6 
96 
650 
L6 

294,196 

1,788,617 

63,636 

588.800 

34.651 

4,166 

42,677 

153 

856.250 

86 
1  77 
1  14 

59 
1  35 
1  00 

69 

90 
11  U 

8,501,100 

Wheat 

38.940,000 

Bya 

OaU 

Barley 

BnekwhAit 

....do.... 
....do.... 
....do.... 
....do.... 

1,197.000 

12,156,790 

1^206,900 

«5,M0 

Potatoes  .  w 

....do.... 

2,826,9^ 

Tobaeco 

Hay 

..pounds.. 
tons.. 

20^000 
15,220,700 

Total    

........ 

3,678,146 

— -  — 

80,136,360 

- 

f-rrh 
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TdbU  showing  the  amount  in  bushels f  Jfc,  of  each  principal  erop^  ifc.*^Contmued. 


Prodacts. 


HIN^SOTA. 

Indian  corn bnahels. 

Wheat do... 

Rye do... 

Oat» do... 

Barley do... 

Buckwheat do^.. 

Potatoes do... 

Tobaeco ponods. 

Hay toni. 


Total. 


^idlcacom.. 

Wheat 

Bye 


.bushels. 
....do. 


.do.. 


Oats...: do. 

Barley do. 

Buckwheat do... 

I'qiatoes do... 

Tobaeco pounds. 

Bay tons. 


Total. 


Wheat. 
Bye  — 


.bushels. 
....do. 


do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tpbaoco pounds. 

Hay... tons. 


Total. 


Indian  com bushels. 

Wheat do... 

By« do... 

"^  '  .do... 

.do... 

-do... 

.do... 


Oats. 

Barle: 


uckwheat. . 


r 


4,500^000 

10,000,000 

500,000 

6, 150, 000 

350,000 

40,000 

3,150,000 

75,000 

235,000 


53,333,000 

16,300,000 

550,000 

l<k2SO,000 

1,125,000 

314,000 

3.361,000 

386,000 

1,250,000 


8,159,000 

1,350,000 

4,000 

236,000 

6,000 

31,000 

314,000 

150,000 

163,000 


30 

150,000 

12.5 

800.000 

18.8 

26,595 

38 

161.842 

23,6 

14,830 

14.4 

2,777 

110 

28,636 

600 

125 

1.8 

291,666 

33.8 

12.7 

19.4 

42 

29 

20.6 

108.7 

656 
1.9 


•38.6 

14 

20.3 

36 

26.7 

19.7 
109 
550 
1.9 


Bnckwhei 
Potatoes. 


Tobneoo pounds. 

Hagr tons. 


Total. 


PACIFIC  STATES  AND  TSKRITORIKS. 


Whtet. 
Rye. 


.bushels, 
.do. 


Otfts 

Barley 

Buckwheat. 
Botatoes  ... 
Tobaeco  .... 

H*y 


.do. 


..-.do. 

....do... 

....do..: 

....do... 

.pounds. 

....tons. 


Total. 


2,325.000 
500,000 

2,000 
450.000 

6,000 


108,000 
30.000 
35,000 


36 

15 

25.2 

39.2 

27 


434 
1.9 


1. 


1,476,471 


1,577,899 

1,283,464 

28.350 

386,904 

38,793 

15,242 

30,919 

588 

657.894 


4,020,063 


211,373 

89,285 

197 

6,555 

224 

1,573 

2,880 

272 

85,263 


397,622 


64,583 

33,333 

79 

11,479 


1,136 

69 

18.421 


129,322 


500,000 
20^000,000 


2,500,000 
13, 000, 000 


3,000,000 

'**566,'oo6' 


29.4 
16.6 


38.4 
23.6 


93.7 

"i.i" 


17,006 
1,204,819 


If 

p 


|1  07 

1  48 

1  11 

72 

1  07 

1  25 

92 

20 

728 


55 
1  43 
1  04 

42 
1  16 
1  10 

79 

23 
577 


55 
1  84 
I  15 

49 
1  10 
126 
1  02 

22 
506 


74 

1  32 

1  02 

59 

96 


1  33 

22 

5  54 


90 
1  10 


65,104 
550,847 


32,017 
'416,666 


2,286,459 


60 

'i'so' 


3 


$4,815,000 

14,800,000 

55^000 

4,428,000 

"^.^ 

2,898,000 

15,000 

3,8SS»000 


31,7W,5y 


29,333,IfiD 

23,309,000 

572.000 

6,835,000 

1,306,000 

345,400 

2,655,190 

8Bf780 

7.9I3»600 


71,646,080 


4,487,450 

2.300^000 

4,600 

115,640 

6,600 

39,060 

320,280 

33,000 


8,129,800 


1,7S0,S00 
660,000 

2,040 
2R).500 

5,760 


143,640 

^•00 

193,900 


2,997.940 


450;  000 
22,000,000 


1,250,000 
5,850,000 


1,800,000 
'4.'266,'6o6 


35.600,000 
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C. — A  general  summary  showing  the  estimated  quantities^  number  of  a^eSj 
and  aggregate  vcdue  of  the  principal  crops  of  the  farm  in  1867. 


Producta. 

Number  of  bnabels. 

Number  of  acres. 

Value. 

To(!IIan  corn t 

7(18, 320, 000 
212,441,400 
23, 184, 000 
278,698,000 
25, 727, 000 
21,359,000 
97,783,000 

32,520,249 
18, 381, 561 
1, 889, 175 
10,746.416 
1, 131, 217 
1,237,826 
1, 192, 195 

$6)0, 948, 390 

Wheat 

421. 796. 460 

Eye 

32, 499. 700 

Oati 

172, 472, 970 

Barley ,, 

22,850.130 

Bnckwheat 

23,469,650 

Potatoes 

89,276,830 

Total 

1,427,512,400 

«,  898, 639 

494,333 

20.020,554 

7,000,000 

1,373,314,130 

Tobacco Bottnda.. 

Hay tons.. 

Cotton balei.. 

313,794,000 
26,277,000 
8,450,000 

$41,283,431 

372,864,670 
220,000,000 

Total 

94, 343, 526 

2,007,403.281 

D.-^ToNa  ihowing  tkt  neragt  field  o/fmrm  products  per  acre  for  the  ffeur  1867. 


StatM. 


Maine 

Now  Hampshire 

Vermont 

MasBachntetti . . 
Rhode  Ldand... 

Connecticnt 

New  York 

New  Jersey 

Pennsylrania... 

Delaware 

Slaryland 

Virginia 

North  Carolina  . 
South  Carolina . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia  . . 

Kentucky 

Missouri 

lUinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 


Bush. 
33.4 
96.6 
88.2 
35.7 
25.7 
33 
30.4 

3ai 

32 

ie.3 

28.4 
20.9 
11.6 
9.6 
13.1 
11.8 
16.2 
•15.7 
15.6 
28.2 
96.5 
23.7 
29.7 
24.7 
27.2 
23.8 
29.2 
28.7 
31.4 
33.6 
30 
33.8 
38.6 
36 


Bu»h. 
10.6 
19.1 
15.8 
16 
16.9 
17.5 
14.5 
14 
,12.5 
0.3 
11 
8 

6.9 
6.4 
8 

7.9 
7.8 
9.5 
8 

9:5 
9.2 

a5 

10:5 

a2 
.12:4 

11.4 

10.5 

11.6 

12.4 

12.3 

12.5 

12.7 

14 

IS 


h 


Bush. 
14.8 
14.7 
15 
15.6 
15 
14 
15 
13.7 
13.7 

7 

13.4 
•6.5 

7.7 

5.7 
•  8.1 

8 

7.9 
11.5 
12.5 
16.3 
13.2 
10.5 
12.4 
10.7 
16.2 
15 
14.1 
13.4 
17.2 

las 
las 

19.4 
20.3 
25.2 


Bush. 
22 
97.5 

ao.i 

96.7 

27 

27.5 

26.2 

27 

30 

16.6 

23.2 

17 

13.3 

11.1 

12.4 

17 

11.7 

13 

14 

23.5 

16.7 

15.4 

21.5 

las 

30 

30.1 

10.9 

31.1 

29.5 

35 

38 

42 

36 

39.2 


Busk. 

ia3 

24.5 
98.4 

99.6 

95 

93.9 

20 

21.5 

20 

9a8 

96 

19.3 

9 

6 

14.3 
14.3 
14.4 

8 


24.8 

15 

19.5 

20.8 

17 

21.1 

22.3 

21.1 

24 

90.9 

25.8 

23.6 


27 


Bnik. 
21.9 
99.3 
9S.4 

18 

15.5 

13 

20 

19.3 

L6.3 

ia6 
ia8 
12.3 

17.5 


15 

14.8 

12.8 

21 

15.2 

16.7 

13.5 

17.2 

15.6 

14.4 

20.6 

19.7 


I 


Bush. 

86.6 

97.5 
116.9 

96 

72.5 

68 

84 

56.6 

74.4 

41.6 

71 

67 

93 

89.4 
101 
143 

7a4 

85 
101 

13a  3 

94 

7a4 

69.6 
5a7 
7a9 

6a5 
7:i2 

75.4 
97.5 
96 
flO 

ioa7 

109 
95 


Pounds. 


500 

500 

1,100 


1,266 
533 
600 
725 
500 
453 
690 
69 
500 
515 
500 
600 
500 
500 
500 
714 

6:>o 

690 
552 
802 
573 
809 
667 
1,000 
650 
600 
656 
550 
434 


n 


Tons. 
1 
1 
1. 

1.3 
1.1 
1.3 
1.2 
L3 
1.3 
1.6 
1.3 
1.9 
L5 
1 

1.3 
L2 
1 

1.3 
1.5 
L7 
1.8 
1.3 
14 
L3 
1.7 
1.5 
1.4 
1.4 
1.3 
1.6 
1.8 
L9 
1.9 
1.9 


These  estimates,  in  comparison  with  a  similar  table  for  1866,  exhibit  maiked 
changes.  New  England  shows  about  the  same  yield  of  eom,  but  the  States 
west  of  the  Mississippi  make  a  material  increase,  while  Illinois,  in  consequence 
of  the  drought,  shows  a  reduction  firom  31.6  to  23.8  bushels.  The  wheat  yield 
of  the  trans-Mississippi  States  has  manifestly  declined,  while  Ohio  exhibits  an 
increase  of  froi%4.5  to  1 1  bushels.  Indiana,  instead  of  5.9  bmshcls,  mves  an  average 
of  10.5  bushels.  The  influence  of  partial  local  failures  can  reacbly  be  traced  in 
this  change  of  figures. 
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E.^TabU  »k€%oing  the  aipwagf  cash  valne  of  farm  prodnets  per  acre  for  the  year  1867. 


States. 


Maine 

New  'fiampshire . 

Vermont 

Maasadunettfl  ... 

Rhode  Island 

Conneetievt 

New  York 

New  Jersey 

Pennsylrama 

Delaware 

Maryland 

Virginia 

North  Carolina  . . 
8onth  Carolina . . 

Georgia 

Florida 

Alabaiaa 

MiflBfsifppi 

lionisiaaa 

Texas 

Arkansas 

Tesmeasae 

We8tVii|;lBla«.. 

Kentnakr 

Missoarl 

BUnoia 

T»t«Hf^i(|i^  ......  ... 

Ohio 

Michigan 

Wisoonsia 

ICnnetota  .»•...  > 
Iowa 


Nebntfca.. 


$53  10 
$5  38 

55  02 
54  G2 
tt  14 
49  50 
40  12 
40  71 
37  44 

16  6Q 
30  95 

17  76 
lfi06 

11  04 

12  57 
1£28 

12  79 
17  11 
17  18 
91  15 
20  40 

13  03 
26  43 

16  06 

17  95 
16  18 

18  98 
23  53 
30  14 
98  89 
39  10 
18  1 
91  9B 

56  64 


1 

1 

1 

$29  57 

$23  82 

$17  60 

34  96 

23  81 

22  00 

43  60 

24  30 

23  17 

44  96 

94  64 

94  OB 

4S96 

94  7S 

22  08 

46  09 

S2  8S 

93^ 

38  28 

S9  SO 

19  91 

36  12 

92  33 

19  71 

80  37 

19  31 

19  80 

22  13 

10  50 

IS  H 

26  79 

19  43 

1«77 

K96 

969 

8  16 

14  55 

10  86 

8  61 

15  93 

IB  80 

10  90 

8  32 

14  33 

11  16 

17  38 

13  CO 

21  25 

15  99 

12  87 

10  17 

93  80 

29  08 

13  91 

90  00 

94  00 

99  6t 

J7  95 

90  86 

18  56 

18  49 

17  29 

13  86 

17  93 

12  60 

954 

25  09 

14  88 

10  96 

17  79 

14  76 

10  71 

94  80 

18  63 

14  70 

S9  45 

17  85 

14  74 

23  20 

16  d3 

534 

27  37 

16  88 

16  79 

29  01 

22  36 

90  06 

91  77 

18  81 

90  65 

18  50 

90  86 

S7  V 

18  16 

20  17 

17  64 

95  76 

93  34 

93  12 

19  80 

25  70 

$90  67 
30  38 
94  16 

34  80 

35  66 
33  64 
99  40 
27  30 
27  40 
30  22 
33  02 
19  91 
USD 
19  00 


28  29 
12  00 


Soi 


98 
00 
26  13 
99  19 
99  61 
30  80 
S8  54 
25  74 
30  96 
28  42 
34  88 
95  96 
38  64 
99  37 
95  92 


•I 


$2168 
92  30 
94  63 
90  59 

17  98 
16  91 
90  80 
25  66 

18  41 
20  25 
29  56 
11  93 
15  57 


93  70 

15  83 

16  38 
95  41 

16  72 
18  37 
15  52 

17  88 
15  60 

18  00 
99« 

94  82 


r 


$80  53 

78  97 
80  66 

106  56 

84  10 

74  80 

75  60 

79  80 
77  37 
41  60 
TC  10 
44  29 
57  66 
67  94 
62  62 

IJr  30 
49  71 
06  30 

122  90 
89  99 
9S88 
64  43 
56  37 
49  68 
71  68 
79  60 
il  00 
75  40 
71  17 
66  94 

101  20 

85  87 
111  18 
136  35 


$90  00 

90  00 

243  00 


291  18 

74  62 

72  00 

65  25 

50  00 

54  36 

86  25 

112  79 

85  00 

164  50 

150  00 

904  00 

150  00 

ISO  00 

195  00 

164  99 

afiOO 

117  30 

93  54 

92  23 

45  84 

76  04 

06  70 

SlOOO 

130  00 

190  00 

150  88 

121  60 

95  48 


$14  62 
15  00 

15  36 

28  75 

29  98 
28  08 

20  96 
28  76 
19  87 
28  25 
22  60, 
14  97^ 

18  09 

19  50 

28  05 
25  90 
90  00 

21  35 

29  62 
28  22 
37  35 
24  63 

16  01 

19  94 
18  88 
14  69 

16  98 

17  94 

20  98 
17^7 
13  10 
10  96 

965 
10  82 


FARM  STOCKS. 
Daring  the  yeur  1867  a  small  gain  appears  in  the  nomber  of  all  domestic 
animals,  exoept  sheep  and  swine,  as  follows :  An  increase  of  350,677  horstt, 
33,299  mules,  342,795  cows,  and  211,532  othei^  eattle,  a  decrease  oi  393,477 
sheepy  and  376,276  bogs.    The  estimated  nmnbers  are  as  follows  : 


Horses. 


MnleR. 


Sheep. 


Cows. 


Other  cattle. 


Hogs. 


Febrwry,  1867. 
Febrosry,  1868. 


5,401.263 
5, 756, 940 


855,685 


>.  385, 386 
1,991,912 


81,348,773 
8, 691, 568 


11,730,952 
11,942.484 


24.693,534 
24,317,968 


Prices. — The  estimates  of  prices  have  receded  as  follows :  Horses,  from  879  46 
to  975  16  J  mnles,  from  $92  52  to  $77  61 ;  milch  cowa^  from  $39  77  to  $36  76; 
other  cattle,  from  $21  55  to  $20  86;  sheep,  from  $3  37  to  $2  52]  andswiae, 
from  $5  43  to  $4  55.  The  percentage  of  loss  is  greatest  in  sheep  and  smallest 
in  eattle,  in  the  following  order:  Sheep,  25;  mnles,  15;  swin^  14;  milch 
cows,  7 ;  horses  5 ;  oxen  and  young  cattle,  3  per  centum.  The  reduction  has 
been  gradual  and  steady  from  the  ixSalion  of  1865,  aaid  will  probably  continue 
till  the  resomption  of  specie  payments. 

TtuM  vedue. — ^The  total  estimated  valae  of  live  stock  of  farms  is  $1,337,  111  ,822, 
a  decrease  of  $59,531,877,  resulting  not  frxmi  a  diminution  of  numbers  but  a 
depreciation  in  price ;  the  greatest  shrinkage  being  in  the  south — ^amounting  to 
more  than  $6,000,000  in  Mississippn,  $5,000,000  in  Texas,  5,000,000  in  Ala- 
bama, and  almost  $10,000,000  in  Kentucky.  Wisconsin,  Minnesota,  Iowa,  and 
Nebraska  have  made  an  increase. 

The  oensos  valuation  of  1860  was  $9t)8,205,4!95,  equal  at  the  present  pi-ice  of 
gold  to  $1,225,000,000  in  currenoy,  leaving  $112,000,000  as  the  actual  increase 
in  the  value  cf  farm  stock  in  eight  years. 
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G, — Table  shmchig  the  total  value  of  live  stock  in  tJie  following  instates  for 
tJie  years  1860, 1867,  and  18(?8. 


States. 


Maine 

New  Hampshire. 

Vermont 

Massachnsetts  .. 
Bhode  Island... 
Coooecticut.... 

New  York 

New  Jersey 

PennsylTania... 

Delaware 

Morjlaad 

Virginia 

North  Carolina.. 
8ont4i  Carolina  . 

Gaorffia 

Florida 


Mississippi 

Looisiana 

Texas i 

Arkansas 

Tennessee 

West  Virginia 

Kentucky 

Missoori 

lUiBoU..,, 

Indiana 

Ohio 

Michigan y 

Wisoonain 

MnmeMte..... 

Iowa 

Kansas 

Nebraska 

Fadflc  States  and  Territories. 


Total. 


1860. 


115,437,533 

10, 9-24. 627 
16,241,989 
12,737,744 

2,042,044 

11,311,079 

103,856,296 

16,134,693 

69,672,726 

3,144,706 
14,667.863 
35,420,369 
31,130,805 
23,934,465 
38,372,734 

5,553,356 
43,411,711 
41.891,692 
24,546,940 
42,825,447 
22,096,9n 
60,211,425 
12,382,680 
61,868,237 
53,693,673 
72,501.225 
41,655,539 
80,384,819 
23,714,771 
17,807,376 

3,642,841 
22,476,293 

3,332,450 

1,128,771 
48,586,064 


1,089,329,915 


January,  1867.  January,  186fi 


t20,540,944 
13,836,464 
24,044,396 
18,224,954 
2,980,994 
27,572,009 

180,039,650 
26,877,583 

115,949,154 
3,747,696 
19,344,467 
34,993,665 
22,946,7ri3 
13,515,128 
29,407,415 
4,647.066 
26,134,639 
23,530,710 
10,967,091 
38,890,472 
14,692,374 
41,805,695 


50,069,931 
49,972,257 

115,864,023 
78,542,074 

130,137,240 
56,077,373 
52,235,126 
15,400,659 
74,067,735 
10,081,590 
4,;<66,352 
55,000,000 


1,396,643,609 


12,474,029 
20,418,952 
19.214,502 
2,869,744 
18,609,012 

166,557,969 
25,502,769 

112,118,603 
4,263,973 
18,992,336 
35,148,572 
20,052,456 
10,693,117 
26,463,675 
4,190,484 
21,126,832 
16,815,802 
8,492,468 
33,606,563 
15,309,980 
38,708,70ft 
15,679,734 
40,491,619 
50,728,286 

109,798,764 
72,796,080 

123,834,351 
50,084,011 
54,851,907 
16,901,354 
75,718,514 
9,962,311 
5,169,536 
60,000,000 


1,337,111,822 


H. — Bhowing  the  total  number  and  value  of  each  kind  of  live  stock  in  the 
States  named  in  the  preceding  table  in  January^  1868. 


Horses 
Mnles.. 

Cattle.. 
Sheep  .. 
Hogs... 


Total  value . 


Number. 


5,756,940 

855,685 

20,564,152 

38,111,418 

24,317,258  i 


Value. 


$426,931,267 
66,104,869 

565,081,884 

96,381,609 

110,866,266 

.i  1.165,365,895 

i 


CONDITION  OF  FABM  STOCK. 

Heavy  losses  of  cattle  and  horses,  and  especially  of  sheep  and  hogs,  were 
recorded  in  the  report  of  1866.  Insufficient  feed,  care,  and  shelter,  in  those 
large  sections  of  the  country  in  which  bams  do  not  enter  prominently  into  farm 
economy,  wore  punished  by  the  sacrifice  of  millions  of  money  in  the  value  of 
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this  Bpocies  of  farm  property.  This  pecaniary  motiTo  for  tho  exorcise  of  |p:eat^ 
humanity  has  not  been  ineffectual ;  a  better  winter  provision  for  stock  has  been 
]i;ade  in  many  cases,  and. the  results  of  superior  care  have  been  satisfactory  ami 
remunerative.  The  past  winter  has  also  been  more  favomble  to  the  health  of 
farm  animals.  Tho  season  has  been  long,  unifonn  in  temperature,  and  no( 
excessively  cold ',  and  these  characteristics  liave  been  more  ^neral  thou  usual 
throughout  the  national  area,  which  includes  so  many  varieties  of  climate  and 
meteorological  conditions.  In  the  eastern  and  northern  States  hay  was  generally 
abundant  In  the  Ohio  valley,  between  latitude  38°  and  40°,  the  lonf  and 
severe  drought  diminished  the  supply  of  feed,  so  that  this  region  of  ordinary 
superabundance  of  forage  was  put,  for  once,  to  a  severe  test,  and  in  some  places 
an  actual  scarcity  resulted. 

There  is  yet  a  lamentable  want  of  buildings  and  other  structures  for  the  com- 
fort of  fann  animals  and  economy  in  then:  fe^  and  management.  There  is  piety 
and  sense  in  the  suggestion  of  a  correspondent  that  '^  a  man  with  any  regacd  to 
Christianity  or  his  pocket  will  not  allow  his  cattle  to  range  unprotected  in  open 
fields."  The  necessity  for  bams,  or  efficient  shelter  of  some  description,  in  the 
enture  aiea  south  and  west  of  Pennsylvania,  demands  the  immediate  and  urgent 
consideration  of  humane  and  thrifty  farmers. 

The  region  of  the  northern  Mississippi  and  Missouri  is  far  better  calculated  for 
grazing  and  feeding  stock  than  for  growing  cereals.  It  combines  ^  healthy 
climate  with  a  deep,  fine,  rich  soil,  and  a  long  summer  of  high  temperature,  giv^ 
ing  rampant  growth  to  vegetation,  succulence,  bulk,  more  straw  than  grain,  more 
grass  than  seied,  a  better  growth  of  green  than  of  white  crops;  and  its  oapaluli- 
ties  are  not  improved  or  its  resources  utilized  by  growing  grain  and  igiKMdng 
cattle. 

In  Wisconsin,  Minnesota,  Iowa,  and  to  a  great  extent  in  more  eastern  States 
the  only  bams,  with  few  exceptions,  are  poles  or  boards,  forming  a  skeleton  firam^i 
covered  with  heavy  masses  of  straw  from  the  stacks,  from  the  interior  of  which 
nearly  all  light  and  air  are  excluded,  and  in  which  horses,  cattle,  and  she^  lie 
dpon  their  filth,  until  the  whole  stmcture  is  a  mass  of  rott«n  straw,  mold,  and 
reeking  dampness.  In  some  cases  these  mde  shelters  are  arranged  with  some 
regard  to  cleanliness  and  healthfulness  of  stock,  but  most  of  them  are  damp, 
noisome,  and  repulsive  in  the  extreme.  The  business  of  stock  raising  will  niovisr 
be  sufficiently  extended  or  properly  remunerative  till  some  attentiea,  some  expenscr^ 
is  bestowed  upon  bams  and  cattle  sheds. 

In  the  south  it  is  a  little  worse,  and  only  a  little,  with  no  bams  or  shelter  whal^ 
ever.  In  a  good  winter,  in  the  lee  of  fod[dcr  stacks,  the  protection  of  a  forest,  • 
or  the  dryest  hummocks  of  a  canelirake,  the  animal  may  seek  the  range  in  tho 
spring  in  a  medium  condition.  The  attention  of  southern  fanners  is  called  to 
the  urgent  necessity  for  a  better  provision  of  forage  for  horses  and  cattle.  The 
mosi  disheartening  reports  of  weakness  and  death  from  lack  of  nutrition  have 
been  received — ^in  some  instances  of  horses  and  mules  dropping  down  exhausted 
in  the  furrows.  The  millions  lost  by  such  indiffei'cnce  and  inefficiency,  in  the 
sacrifice  of  fiosh,  health,  and  ability  to  fatten,  are  scarcely  less  than  the  heavy 
losses  now  incun'ed  by  aotual  disease. 

CATTLE.  .   1 

Cattle  have  been  wintered  successfully  almost  without  exception  in  the  eastern, 
westem,  and  northwestern  States.  Soino  fanners  with  short  supplies  of  fodder 
turned  out  their  stock  to  spring  pasture  in  lean  but  healthy  condition,  and  others, 
whose  animals  did  well  through  the  winter,  obliged  to  seek  for  them  an  early 
bite,  observed  a  falling  off  in  flesh  during  a  season  of  cool  weather  said  frosty 
nights. 

In  westem  Maryland  theur  condition  was  "  as  bad  as  in  1866-^67  f  it  was  poor 
in  many  counties  in  Virginia,  and  in  Norfolk  it  "  was  never  worse."  In  many 
counties  of  the  more  southern  States  it  was  poor,  but,  on  the  whole,  no  wCbrse, 
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eenerally,  than  usual.  In  Kentucky  winter  misBes  were  injured  by  the  severe 
icotight  of  the  preceding  summer.  In  the  following  counties  of  Ohio  cattle  are 
rroorted  thin :  Seneca,  Miami,  Jefferson,  Butler,  Harrison,  Fayette,  Washington, 
Madison,  Highland,  Coshocton,  Athens,  Hancock,  Wayne,  Ross,  Shelby,  and 
Fairfield,  veiy  little  complaint  of  inferior  condition  has  come  from  States  fur- 
ther west,  and  almost  literally  nothing  of  disease  has  been  reported. 

Diseases  ofcatUe, — ^Exemption  from  epizodtics  and  all  uncommon  maladies  of 
eattle  is  distinctly  announced  in  a  large  portion  of  the  counties  reported ;  in  the 
northern  States  exceptions  to  this  rule  are  comparatively  rare.  The  diseases 
most  fatal  are  pleuro-pneumonia,  Spanish  fever,  murrain,  distemper,  abortion, 
black  leg,  &;c.  Starvation,  in  some  cases,  has  resulted  from  the  pernicious  prao* 
tioe  of  burning  the  rang^,  which  destroys  much  of  the  value  of  southern  vege- 
tation. In  Duval  county,  Florida,  a  disease  vulgarly  named  '*  salt-sick,"  sup- 
posed to  result  from  eating  plants  «growine  near  salt  water,  hue  been  fatal.  In 
Baker,  Florida,  an  unknown  disease  has  aestroyed  2,000  cattle  during  the  past 
year.  A  disease,  the  symptoms  of  which  are  not  given,  caused  the  loss  of  15 
per  centum  of  the  cattle  of  ChaVlton  county,  Georgia.  A  disease  of  the  gall, 
affecting  milch  cows,  occasioned  some  loss  in  Washington,  Tennessee.  Murrains 
and  distemj>ers,  without  defined  characteristics,  are  reported  from  various  quarters, 
particularly  in  North  Carolina  and  South  Carolina.  While  in  some  localities 
mapv  herdis  were  starving,  in  Tompkins,  New  York, ''  a  few  died  from  over- 
feedmg.''  The  Spanish  fever  has  been  less  severe  than  for  many  years  past ;  in 
Barton,  Greoigia,  20  cases  are  reported,  a  few  in  Newton  and  towns  in  the  same 
State,  and  some  mortality  in  Missouri  and  Kansas.  Abortion  has  occasioned  loss 
of  dairy  cows  in  New  York  and  New  Jersey.  Pleoro-pneumonia  iaireported 
from  Baltimore,  Maryland,  and  Montgomery,  York,  and  other  countiet  in  Fenn- 
sylva&ia;  from  Hudson,  New  Jersey,  introduced  from  New  York  dty.  A  oor- 
rsspondent  thus  desoibes  the  disease  in  Baltimore  county : 

The  disease  has  ba£Bed  all  medical  skill,  and  thus  far  remedies  have  proved  anavaOing. 
It  is  pTobably  plearo-pneumonia,  or  identical  with  it  Heavy  losses  of  valuable  cows  have 
taken  plaee  in  a  number  of  stables— a  loss  of  14  in  one  stable ;  in  another,  80 ;  in  another  a. 
loss  of^35  is  reported  oat  of  38 ;  in  another,  a  loss  of  30  oat  of  70 ;  in  many  other  stables 
the  losses  are  in  proportion.  This  same  disease  prevailed  one  vear  ago  in  this  locality,  and 
was  then  called  'Mung  disease,"  bat  is  now  oniversally  conceded  to  be  plemo-pnenmonia. 
The  animal,  when  attacked,  becomes  exceedingly  slargish  and  low-spirited;  appears  to  be 
notlnmud^  pcun;  refuses  food;  the  secretion  of  milk  ceases  from  the  day  the  animal  is 
attacked ;  death  follows  in  from  five  te  ten  days,  the  mortujlity  being  almost  aniversal.  An 
animal  which  is  discovered  to  be  affected  with  Uie  disease  shoald  be  at  once  removed  from 
tfce  herd,  as  the  disease  spreads  rapidly  by  contact 

8HEBP. 

Sheep  have  wintered  ftEur  mere  successfully  than  in  1866-'67.  The  more  marked 
exceptions  reported  are  the  following  counties : 

Maine. — Kennebec. 

New  York. — ^Ghautauqua,  Washingteui  Suffolk,  and  Seneca. 

Penn8$/lvania. — ^Dauphin,  Erie^  Annstrong,  Susquehanna,  and  HuntingdoiL 

Maryland, — ^Anne  Arundel, 

Virginia, — Lee,  Gloucester,  Madison,  Tazewell,  Scott,  Patrick. 

North  Carolina. — Harnett,  Bertie,  Mecklenburg,  Guilford,  Perquimans,  GroenCi 
Hertford,  Richland. 

South  Otiro2ina.'--Clolumbia. 

Georgia. — Chattooga,  Meniwrther,  Johnsen,  Catoosa,  Morgan. 

Fhnda. — Levy. 

JfimMtppi.-*- Yazoo,  Amite,  Marion,  Madison. 

Louisiana. — Avoyelles,  Plaquemine. 

Texas. — Harris,  Hays,  Navarro,  Dallas,  Blanco. 

Tennessee. — ^Mei^,  8evier»  Shelby,  Fayette,  Davidson. 

Keniuc^. — Owsley,  Carroll,  Boone,  Rockcastle,  Anderson,  Franklin,  Hcmry. 

West  Virgima. — Jefferson,  Wood,  Putnam,  and  Lewis 
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Ohio, — Holmes,  Scnoca,  Miami,  Jefferson,  Erie,  Butler,  Clinton,  Greauga^ 
Harrison,  Washington,  Madison,  Hi/i^bland,  Tuscarawas,  Coshooton,  Athens, 
Monroe,  Hancock,  Wayne,  Boss,  Perry,  Shelby,  Moskingtun,  Carroll,  and 
Fail-field. 

Indiana, — Brown,  Jefferson,  Pike,  Porter,  Perry. 

Illinois. — Crawford,  Cumberland,  Iroquois,  Lee,  Grundy,  Pope 

Mi^ouri, — Osage,  Carter,  Phelps,  Clark. 

Jow/a*— Warren,  Kossuth,  Montgomery. 

Wisoonsifu — Columbia. 

Diseases  qf  Sheep.—The  losses  irom  disease  have  been  greater  among  sheep 
than  cattle,  due  mainly  to  the  want  of  care  and  feed,  and  to  some  extent  appar- 
ently to  constitutional  debility  induced  by  fine-wool  breeding.  Grub  in  the  head, 
liver  rot,  scab  and  foot-rot,  are  too  common  in  all  parts  of  the  country.  In  New 
Yoyrk,  Ohio;  and  Texas,  disease  appears  to  be  more  prevalent  than  elsewhere ; 
in  the  latter  Stat«  scab  and  foot-rot  producing  most  of  the  loss.  In  Livingston, 
New  York,  one-eighth  of  the  total  number  are  estimated  to  be  suffering  from 
the  foot-rot.  The  Onondaga  correspondent  say?,  with  some  show  of  probability, 
tibat  ^^  where  a  lazy  farmei-'s  flock  becomes  infected  they  are  sure  to  have  it 
always,  though  it  can  be  cured." 

In  Beaver,  Pennsylvania,  an  unknown  disease  has  caused  much  toss.  One 
man  lost  100  from  a  Hock  of  330,  partly  from  grub  in  the  head,  but  mostly  from 
the  malady  referred  to,  the  animals  frdling  into  a  kind  of  stupor,  post  mortem 
ezaminati^on  showing  the  intestines  lumpy  or  knotty.  The  flock  was  well  kept. 
Anether  ^ool-groww  lost  80  from  a  flock  of  275,  and  another  200  from  a  flookof 
800 ;  th«(  latter  frpm  scab  and  foot-rot,  probably  intensified  by  over-crowding  in 
winter.  « 

The  loss  in  Athens  county,  Ohio,  was  25  per  cent.  Feed  becoming  deficient 
they  were  turned  out  too  eaily  and  died  from  starvation  and  exposure.  In  Medina 
the  poorest  were  culled  out  and  killed  for  their  pelts,  thus  avoiding  a  greater 
loss  than  six  or  seven  per  cent.  The  loss  is  estimated  at  25  per  cent,  in  Middle- 
sex, Virginia,  from  exposiure.  Texas  appears  to  have  lost  more  than  other 
States.  Not  more  than  fifty  counties  in  the  United  States  report  heavier  losaoa' 
than  those  of  the  preceding  year. 

HORSES. 

'  Lees  than  the  usual  amount  of  diseases  in  horses  is  reported.  The  contagions 
diseases  so  prevalent  dunng  the  war  have  disappeared  in  a  great  measure.  In  AU^- 
bama  and  Tennessee  horses  and  mules  have  died  from  '*  eating  bad  com"  brought 
down  the  river.  Glanders  is  reported  in  Allegheny  and  Washington,  Maryland  ; 
in  Nelson  and  Sraythe,  Virginia;  in  Onslow  and  Craven,  North  Carolina;  in  Tal- 
bot, Georgia;  in  Hickman,  Tennessee;  in  Lamar,  Texas;  in  Avoyelles  and  Car 
roll  parishes,  Louisiana ;  in  Hockca&tle,  Kentucky ;  in  Oktibbeha,  Mississippi. 

In  Gates,  North  Carolina,  a  loss  of  20  per  centum  from  blind  stageers  is 
chronicled ;  in  Onslow  and  Craven,  in  the  same  State,  heavy  losses  resulted  from 
the  same  cause;  also  in  Georgetown  district,  South  Carolina;  and  in  Emanuel, 
Benton,  and  Crawford,  Georgia,  the  same  disease  has  prevailed  to  an  alarming 
extent. 

In  Sampson,  Currituck,  and  other  counties  in  North  Carolina,  a  disease  known 
as  "sleepy  staggers"  carried  off  many  horses  and  mules  in  the  months  of 
August,  September,  arid  October.  This  form  of  disease  is  common  in  the  tide- 
water counties,  and  is  evidently  induced  by  malaria.  Mules  escape  it  better 
than  horses.  Eight  or  ten  per  cent,  of  the  horses  of  the  county  have  fallen  by 
this  disecse.  Our  Craven  (N.  C.)  coirespondent  states  that  staggers  among 
horses,  and  fever  and  ague  among  the  people,  have  not  prevailed  since  1855, 
until  1867 ;  that  they  are  apt  to  come  together  only  in  the  autumnal  months,  and 
probably  arise  from  the  same  causes.  Horses  are  more  subject  to  staggers  than 
mules,  and  nineteen-twentieths  of  those  attacked  die. 
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In  P«Tquimaiis,  North  Garolma^  a  fatal  diseaneis  described  by  local  soigeons 
as  apoplexy.     It  Is  also  attributed  to  malaria. 

Long  fever  has  oooaaioned  some  lom  in  Jefferson,  York,  and  Bocks,  Pennsyl- 
vania. Inflammation  of  longs  and  bowela  have  been  fatal  in  Livingston,  Mich 
igan.  In  Westchester  ooonty,  New  York,  "a  great  number  of  horses  were  taken 
very  suddenly  with  loss  of  appetite,  shivering^  and  swelling  in  the  throat,  which 
generally  proved  fatal  in  two  or  three  days.  The  horse  doctors  could  do  noth- 
ing for  it;  some  of  them  considered  it  a  sort  of  diphtheria.  Whatever  it  was,  not 
one  taken  with  it  survived." 

A  very  malignant  disease,  known  as  charbon,  said  to  have  been  of  French 
origin,  has  been  very  destroctive  to  horses  and  mules  in  the  southwest.  At  least 
250  of  these  animals  perished  from  it  in  Desha  county,  Arkansas.  A  swelling 
first  appears  generally  on  the  neck  and  shoulders,  sometimes  on  the  flanl^,  wh&(£ 
enlarges  rapidly,  attended  with  high  fever,  but  not  with  loss  of  appetite,  result- 
ing almost  inevitably  in  death,  sometimes  in  12  Lours,  in  some  cases  five  or  dx 
days,  though  generally  only  one  or  two  days. 

In  Florida  horses  have  been  generally  healthy.  It  is  said  that  they  some- 
times "become  sandedj  by  feeding  where  the  grass  is  short,  but  are  easily  relieved- 
by  physic,  if  seasonably  given.^ 

In  Arkansas,  buffalo  gnats  have  been  troublesome,  frequently  causing  death, 
by  the  animal  inhaling  large  quantities. 

A  very  fatal  disease  broke  out  among  the  caValry  horses  of  Austin  and  San  • 
Antonio,  causing  a  loss  of  10  per  cent,  in  the  horses  of  that  vicinity.  It  spread 
throogh  the  range  of  the  adjoining  counties,  and  in  Williamson  county  ocoa- 
stoned  a  loss  of  20  per  cent,  of  the  one  and  two  year  old  colts.  Not  more  than 
one-half  of  the  number  attacked  recovered,  and  it  was  found  that  those  surviv- 
ing would  not  live  through  the  winter.  No  remedy  has  been  found.  First,  the 
animal  droops,  then  a  hard  swelling  appears  between  the  fore  legs,  sometimes  as 
large  as  a  man's  head,  which  seldom  breaks,  but  in  some  cases  discharges  a  yel- 
low, bloody  liquid.  After  10  days,  if  the  animal  recovers,  the  swelling  dries  up 
and  becomes  honey-combed,  and  small  white  substances  protrude  an  eighth  m 
an  inch,  sometimes  to  the  number  of  50  on  six  inches  square. 

"  Distempers,'*  of  oncertified  and  probably  various  characteristics,  have  pie- 
vailed  locally  in  many  of  the  southern  States ;  and  jaundice,  gleet,  farcy,  and 
other  diseases  have  been  noticed  to  a  limited  extent. 

HOGS. 

The  losses  from  hog  cholera,  ordinarily  not  less  than  615,000,000  per  annum, 
and  greater,  probably,  than  the  damage  by  all  diseases  to  any  other  kind  of  do- 
mestic animals,  have  been  less  the  past  year  than  for  several  previous  seasons, 
yet  so  destructive  as  to  cause  a  general  despondency  among  6wine  breeders, 
to  interrupt  the  prosperity  of  the  surest  corn-growing  sections,  and  increase  the 
cost  of  living  to  oonsnmers  of  ham  and  bacon.  In  every  direction,  calls  for  a 
remedy  are  made,  but  they  cannot  be  satisfactorily  met.  No  remedy  is  likely 
to  be  found,  as  in  the  case  of  rinderpest  in  the  cattle  of  Europe ;  but  veterinary 
science,  if  such  a  science  exists  in  this  countiy,  should  do  something  in  devising 
means  of  prevention.  It  is  important  in  its  influence  upon  the  health  of  the 
human  family.  It  cannot  be  possible  that  the  flesh  of  those  hogs  which  par- 
tially recover  is  fit  for  human  food ;  and  yet  it  goes  into  consumption  in  some 
form.  In  Franklin,  Kentucky,  our  reporter  says  that  **  the  sickness  of  several 
persons,  it  is  thought,  resulted  during  the  winter  from  eating  diseased  pork  ;  no 
death  ensued,  and  no  investigation  was  made."  Our  correspondent  in  Cherokee, 
Georgia,  seems  to  believe,  and  the  reader  will  doubtless  agi*ee  with  him,  that 
something  is  the  matter  with  the  hogs  of  that  county,  when  he  says  that  "  they 
can  be  fattened,  but  have  all  through  the  meat  something  like  fisli  eggs,  full  of 
corruption." 

An  enumeration  of  losses  ranndt  be  attempted  in  detail.     Ten  per  cent,  or 
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the  entire  stock  is  not  nnfreqnent ;  many  instances  of  losses  of  15  or  20  per 
cent,  might  be  given;  in  Tippah,  Mssissippi,  and  Nelson,  Virginia,  25  per  cent.; 
in  Calhonn,  Alabama,  one-third;  in  ''some  localitios"  of  Martin,  Indiana,  onc«^ 
third ;  in  Craig,  Virginia,  and  Morgan,  Geor^a,  50  per  cent.;  in  parts  of  Chatham, 
North  Carolina,  three-fourths  of  the  stock ;  in  Anderson,  ICentucky,  "  1,000 
ho^s,  without  inclading  pigs;"  in  Union  parish,  Louisiana,  the  damage  was 


'  sBght — 1,000  head ;"  in  Wood,  West  Virginia,  several  farmers  lost  all. 
SUGAR  PRODUCTION  IN  LOUISIANA. 

While  cane  sugar  may  bo  grown  on  any  portion  of  the  Mexican  gulf  coast, 
and  great  expectations  are  entertained  of  cane  culture  in  Florida,  southern 
Georgia,  and  parts  of  Texas,  hitherto  the  production  of  sugar  in  this  country 
has  been  undertaken  mainly  within  the  limits  of  Louisiana,  on  the  alluvial  soils 
of  the  Mississippi.  The  following  will  illustrate  the  predominance  of  that  State 
in  this  respect  : 

Table  showing  the  quantity  of  cane  sugar  and  molasses  produced  from  crdp  qf 
1859,  as  reported  in  United  States  census. 


States. 


Alabama 

Florida. 

Georgia 

Louisiana...^. 
HiMisaiBpi.... 

Missoun 

North  Carolina 
Soaih  Carolina 

Tannossee 

Tta?« 

Total 


MolasBOB. 


Gallons, 

a5, 115 

436,357 

546,749 

13,489,772 

10,016 

23,305 

12,494 

2,"830 

408,358 


14,968,996 


A  complete  statement  of  crop  of  sugar  and  molasses,  made  from  actual  can 
vaifeeing,  of  eveiy  plantation  in  Louisiana,  waet  prepared  annually  for  many  years 
by  P.  A.  Ghamponier,  including^ the  name  of  every  proprietor,  location  of  planta- 
tioD;  and 'the  yield  of  each.  From  these  records  the  following  results  of  the 
oitierations  of  12  years,  from  1849  to  1860,  inclusive,  are  prepared : 


Toon. 


I, 


^1 


^8. 


.9  . 
£•8 


1S49. 

idso. 

1851. 
1K9. 
1853. 
1654. 
1855. 
1S56. 
1?S7. 
1896. 
1896. 


1,536 
1,495 
1,474 
1,481 
1,437 
1,338 
1,299 
1,909 
1,994 

1:2 


865 
967 
914 
943 
956 
948 
938 
938 
935 
987 
999 
1,000 


671 
588 
566 

536 

481 
390 
361 
361 
359 
311 
316 


347,923 
911,203 
936,547 
391,934 
449,324 
346,635 
831,497 
73,978 
979,697 
362,996 
921,840 
8»,753 


969,769,000 
931,194.000 
257,138,000 
368,129,000 
495.156,000 
385,796.000 
954,569.900 
81,373,000 
307,666,760 
414.796,000 
855^115.750 
363,065,000 


12,000,000 
10.500.000 
18,300^000 
25,700,000 
31,000,000 
33.113,flS0 
15,274,140 
4,862,380 
19,578,790 
94,887,760 
17,856,100 
18,414.500 


We  have  mo  means  of  einagy  witk  approxunate  accuracy,  statements  of  the 
Wops  of  1862  and  1863,  dming  the  disturbances  of  war. 
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1864. 


FaxiBh. 


Hlidg. 


Pamh. 


Hhds. 


Orleans 

St.  Bernard 

Plaqnemine , 

Terre  Bonne 

Assumption 

LaFoorcbe , 

St.  Cliarles 

St.  John  the  Baptist 
St.  James 


361 

2,301 

426 

963 

118 

73 

43 

267 


Ascension 

Iberville ,. 

Jefferson 

St.  Mary's 

Point  Coupee 

West  Baton  Bouge 
East  Baton  Bouge  . 

Total 


429 
303 

61 

4 

35 

60 


6,755 


Tliis  was  the  quantity  produced  witliin  the  militaiy  lines  3  adding  Bapides 
parish,  the  product  of  the  State  might  be  placed  at  7;100  hogsheads. 

Total  number  of  plantations  on  which  sugar  was  made  this  season,  174;  in 
1861  tliere  were  1,291  under  cultivation,  producing  459,419  hogsheads. 


1865. 


Parish. 


Orleans  and  St.  Bernard 

Plaqnemine 

Terre  Bonne 

Assnmption 

La  Fonrche  Interior  — 

Ascension 

Ibervilla 

JeffiuBon 

Sk  James 


Hhds. 


1,024 

4.217 

1,474 

1,391 

407 

1,839 

420 

704 

965 


Parish. 


^ 


St.  Charles 

St.  John  the  Baptist 

Bapides 

Pomt  Coupee , 

West  Baton  Bouge.. 
St.  Martin 

Total 


Hhds. 


21 

386 

795 

60 

60 

160 


13,913 


1866. 


Parish. 


Orleans 

St.  Bernard 

Plaqnemine  ..*. 

West  Baton  Bouge 
East  Baton  Bouge . 

Teire  Bonne 

Assumption 

Iberville 

Ascension 

St.  James 


Hhds. 


153 
1,158 
6,509 
125 
388 
4,19] 
5,999 
2,274 
2,774 
4,802 


Parish. 


St.  John  the  Baptist. 
St. Charles ......... 

Jefferson 

La  Fonrche  Interior . 

St-ltov 

Vermillion 

St  Martin 

Bapides 


Total 38,227 


Hhds. 


1,501 

1,529 

2,251 

3,150 

560 

75 

158 

630 


Shipments  from  plantations  up  the  river  would  probably  increase  the  product 
to  about  40,000  hogsheads. 
The  crop  of  1867  was  somewhat  larger  than  that  of  1866. 
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RELATIVE  VALUE  OF  LANDS  OF  THE  UNITED  STATES. 

In  the  schedules  of  '•  Special  statistics  of  farm  resouroes  and  products,"  sent 
to  the  Department  corps  of  statistical  oorrespondentB,  from  which  very  complete 
returns  were  nuide  on  a  number  of  important  subjects,  occun-ed  the  following 
items  : 

1.  What  is  the  average  percentage  of  increase  (or  decrease,  if  cases  of  decrease 
exist;  in  the  price  of  farm  lands  in  jonr  county  since  I860? 

2.  What  is  the  average  value  of  vdld  or  unimproved  tracts  of  land  ;  and  what 
is  the  character,  quality,  and  capabilities  of  such  land? 

The  returns  upon  these  points  were  quite  too  extended  and  voluminous  for 
elaboration  in  this  report.  A  condensation  was  published  in  several  numbers  of 
the  monthly,  and  an  epitome,  giving  some  of  the  essential  features  of  this  infor- 
mation, is  herewith  presented. 

CHANGE  I2r  FARM  VALTTES. 

Id  some  sections  of  Maine  farms  have  been  thrown  upon  the  market  from  the 
scarcity  of  farm  labor,  with  high  itites  of  wages,  tending  to  divert  investments 
from  agricuhure. 

It  id  noted  in  New  Hampshire  that  the  growth  of  raanufactunng  has  rendered 
fiarm  property  mcro  valuable  in  its  immediate  vicinity,  and,  to  some  extent,  in 
more  remote  localities,  yet  this  influence  is  partially  counterbalanced  by  the 
enlarged  demand  for  labor  in  manufacturing  towns,  which  makes'  it  so  difficult 
to  be  procured  in  the  conntiT,  discourages  the  severely  worked  fanner,  and  causes 
lam  to  sell  liis  plaee  and  leave  his  business.  The  prices  of  agricultural  products 
are  sufficiently  high  to  stimulate  effort  and  pay  for  hired  labor,  but  many  farm 
proprietors  in  New  England  are  advanced  in  age,  their  sons  having  left  them, 
and  have  neither  the  energy  nor  inclination  to  enlarge  operations  and  increase 
expenses,  hence  their  lands  are  offered  for  sale,  and  the  competition  tends  to 
reduce  prices.  The  difficulty  was  augmented  in  1865-66  by  a  spasmodic  revival 
of  manufacturing,  which  made  a  sudden  and  heavy  draft  upon  both  agi'ioultnral 
and  household  labor,  rendering  the  needed  supply  so  dear  and  difficult,  for  the 
time  being,  as  to  drive  many  from  the  homestead,  and  work  a  temporary  reduction 
of  values. 

The  influence  of  the  manufactories  in  turn  enhanced  the  value  of  farm  products 
by  increasing  the  demand  for  them,  tending  to  sustain  the  otherwise  drooping 
prices  of  real  estate.  While  these  causes  of  fluctuation  were  operating,  and  in  a 
measure  neutralizing  the  proper  influence  of  each,  the  alluring  west  was  con- 
stantly enticing  away  the  energetic  and  ambitions,  and  withdrawing  capital  and 
labor.  This  accounts  for  the  ftxoi  that  in  New  Hampshire,  and  some  other  Stages 
of  this  section,  the  value  of  lands  has  not  appreciated  in  the  same  degree  as  gold. 
Nor  is  such  a  result  to  bo  expected.  Real  estate  did  not  rise  pari  passu  with  gold, 
ngr  fluctuate  with  its  quotations  in  the  market ;  neither  will  such  property  fall 
with  the  descent  of  that  representative  of  value,  though  it  will  sympathi2e  with 
the  decline. 

In  VeiTOont  a  marked  difference  in  relative  values  is  noticed  in  favor  of  those 
counties  in  which  sheep  breeding  flourishes.  The  range  of  increase  is  from  10 
to  30  per  cent.,  the  latter  rate  representing  the  comparative  status  of  Addison, 
which  has  gained  a  reputation  throughout  the  country  for  the  skill  and  success 
of  its  breeders  of  improved  Merino  sheep.  While  the  recent  depression  in  the 
wool  interest  has  been  felt  there,  a  harvest  had  previously  been  gathered  which 
filled  the  country  with  comparative  plenty,  encouraged  improvement,  and  tended 
to  retard  emigration. 

The  returns  from  Massachusetts  are  instructive.  The  largest  appreciation  is 
in  Berkshire,  50  per  cent.,  or  an  actual  increase  on  a  gold  basis,  due  to  the  pure 
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«r  3md  fine  soenery  of  that  locality,  in  connection  witb  the  growth  of  a  taste 
for  mral  life  in  the  residents  of  the  cities  of  New  England  and  New  York,  and 
a  more  general  ability  to  cultivate  it.  The  improvements  resnlting  have  not 
only  stimuUted  prices,  but  have  aroused  a  spirit  of  progress  which  must  result 
ia  larger  production  and  more  comfortable  living.  Another  noticeable  feature 
in  the  returns  is  a  remarkable  advance  in  the  vicinity  of  towns,  adsing  fixnn  their 
rapid  growth  since  1863,  a  peculiarity  which  may  be  considered  general  through- 
out the  States.  This  is  a  fact  to  be  regretted,  so  far  as  it  arises  less  from  legitimate 
enlargement  of  manufacturing  and  commercial  business  than  from  a  disposition 
to  live  at  ease,  upon  gains  too  suddenly  or  easily  made,  or  to  avoid  the  honest 
labor  of  a  producer,  and  secure  a  living  by  some-expedient  involving  little  eflbrt.  ' 

A  wide  range  of  appreciation  in  prices  is  observed  in  Rhode  Island,  from 
7  per  cent,  in  Washington  county  to  33  in  Newport.  At  eligible  points  along 
the  bay  coast,  and  in  the  vicinity  of  Newport  and  other  towns,  very  high  prices 
have  been  paid  by  wealthy  gentlemen  for  country  seats,  or  for  amateur  or  fancy 
farming,  the  prices  being  limited  by  the  demands  of  the  seller  or  the  wealth  of 
the  pnrchaser. 

Id  Windham  county,  Connecticut,  prices  ai*e  said  to  have  varied  little  in  60 
years.  Other  agricultural  districts  have  a  very  quiet  real  estate  market  In  the 
neighborhood  of  manufacturing  villages  a  considerable  advance  is  noted,  as  is 
seen  in  every  State  in  which  manufacturing  flourishes.  The  average  for  the 
State  is  20  per  cent,  nominal  appreciation. 

The  average  increase  in  the  value  of  New  York  farms,  upon  the  basis  of 
thirty-two  counties  reported,  is  28  per  cent.  This  is  not  quite  equal  to  the  rise 
in  gold  J  no  increase  was  observed  until  gold  commanded  a  high  premium,  and 
little  if  any  decline  was  produced  by  the  tumble  of  metallic  currency  in  1865; 
nor  would  a  resumption  of  specie  payments  bring  down  farm  values  to  the  rates 
of  1860.  This  average  of  28  per  cent.,  therefore,  in  view  of  all  the  causes  affect- 
ing values  of  real  property,  may  be  estimated  to  indicate  an  actual  appreciation 
at  the  present  time  of  say  15  per  cent,  since  1860.  The  tendency  to  gather  in 
towns  is  Btvong  in  this  State  as  elsewhere.  It  may  be  mentioned  here  that  similar 
hats  exist  in  Em'ope,  causing  at  present  in  France  much  loss  to  production,  ancl 
no  little  anxiety  for  the  bread  supply  and  the  real  welfare  of  the  whole  popula- 
tion. 

Under-draining,  stock-feeding,  and  similar  features  of  progressive  agricultural 
practice  are  mentioned  as  causes  of  enhanced  values  in  several  counties;  in 
oeneca  activity  m  farm  investments  is  attributed  to  such  causes.  In  these  local- 
ities the  hay  and  grass  crops  are  favorite  sources  of  income.  Some  farms  have 
been  very  much  improved  by  turning  off  the  little  creeks  on  the  high  lands  for 
the  purpose  of  irrigating,  and  the  low  lands  are  bettered  by  under-draining. 

Farm  valuations  in  New  Jersey  have  been  locally  affected  by  a  variety  of  dr- ' 
cnmstances.  Railroad  improvements  have  caused  rapid  advances,  as  in  Union, 
100  per  cent,  along  the  line,  the  county  averaging  50,  and  in  Gloucester  and 
other  counties;  and  they  have  brought  thousands  uf  acres  into  cultivation  which 
pfXHttiao  large  results  in  cranben-ies  and  other  fruits,  and  in  a  variety  of  vegetar 
bles  for  city  markets.  In  the  eastern  and  southern  portions  of  Hudson,  farms 
have  been  cut  np  into  villa  sites  and  sold  for  S1,000,  $2,000,  and  even  $9,000 
per  acrQ.  Large  tracts  in  Cumberland  and  Atlantic,  hitherto  practically  value- 
less, have  been  brought  under  cultivation  and  greatly  increased  in  value.  A 
general  advance  has  been  realized  in  the  vicinity  of  towns,  as  a  result  of  the 
extension  of  fruit-growing  and  market-gardening. 

The  average  increase  in  Pennsylvania  may  be  placed  at  25  per  cent.  But 
two  or  tliree  counties  report  no  advance.  The  eastern  counties  indicate  a  greater 
appreciation  than  the  western.  Lycoming  reports  as  hi^h  as  100  per  cent. 
advance;  Susquehanna,  Luzerne,  Lancaster,  Cumberland,  Clearfield,  Lrie,  and 
Lawrence,  from  40  to  50  per  cent. ;  Wayne,  Wyoming,  Bradford^  Tioga,  Colom- 
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bia,  Union,  Berks,  Perry,  York,  Delaware,  Franklin,  Cambxia,  Westmomknd, 
Somerset;  Beaver,  Armstrong,  and  Warren,  from  25  to  35  per  cent ;  Orawfofd^ 
Allegheny,  Danphin,  Juniata,  and  Backs,  from  15  to  20  per  cent ;  McEeam, 
Washington,  and  others  from  2  to  15  percent  , 

The  improvement  in  selling  rates  of  Delaware  lands  has  been  remarkabW 
£ent  and  bussez  counties  have  increased  fully  100  per  cent,  in  consequence  of  tiio 
ImBetns  given  to  the  sale  of  low-priced  lands  by  the  immigmtion  invited  by  tha 
railroad  facilities  recently  obtained.  The  upward  tendency  still  cojitmues,  and 
may  be  taken  as  an  earnest  of  what  may  be  expected  in  th^  moxe  southfinr 
States  within  the  next  live  years. 

Of  the  counties  of  Maryland  from  which  returns  have  been  reoeived|  Alle^. 
gheny,  in  the  extreme  west,  reports  an  advance  of  50  per  cent  in  the  valne  oj 
mrm  lands  as  compared  with  the  census  estimates  of  1860,  and  the  adjdning^ 
county  of  Washington  about  33 per  cent ;  Baltimore  county  35  per  cent;  Mont* 
gomery,  Cecil,  and  Talbot,  about  80  per  cent^  Harford,  20  per  cent;  Keiitt 
10  per  cent }  Queen  Anne  and  Anne  Arundel,  no  advance;  while  St  Mary's 
shows  a  decline  of  about  25  per  cent    Alon^  the  proposed  line  of  the  Metax>- 
politan  branch  of  the  Baltimore  and  Ohio  raiTroad,  in  Montgomery  county,  landB 
have  advanced  25  per  cent.  n:K)re  than  in  other  portions  of  the  ooun^,  wnile  tht-^ 
rich  bottom  lands  ^ong  the  Potomac  have  decreased  in  value  from  the  difficulty 
in  procuring  labor  to  work  them.    In  Queen  Anne  the  prices  are  reported  oon-. 
siderably  lower  than  in  1864-'65. 

Two-thirds  of  the  counties  of  Virginia  report  a  decrease  in  the  talue  ol 
land  since  1860,  ranging  from  10  to  60  per  cent.,  and  averaging  35 ;  the  remainr 
der,  with  two  or  three  exceptions,  make  the  present  price  in  currency  no  greater 
than  the  valuation  in  1860.  An  average  decrease  for  the  entire  State  may  be 
placed  at  27  per  cent.  This  makes  the  depreciation,  in  comparison  with  the' 
date  of  the  last  census,  about  the  same  percentage  as  the  appreciation  which  was 
reported  in  New  York — ^that  is,  property  worth  $100  in  1860  Is  now  valued  at 
$73  in  Virginia  and  $128  in  New  lork.  Yet  tiiis  reduction  is  more  apparent- 
than  real ;  at  least  it  is  not  permanent,  and  is  for  less  marked  to-day  t]^ui  it  was  a^ 
year  ago.  Very  few  sales  were  made  at  prevailing  prices ;  yet  such  has  been 
the  dearth  of  money,  and  almost  everything  except  land,  that  more  frequent 
sales — ^apparent  sacrifices — ^would  have  been  better  for  the  people.  Those  who 
axe  able  to  hold  their  land,  and  many  who  are  not,  refuse  to  sell  at  lesis  than 
former  prices ;  still  there  aic  thousands  of  farms  or  uncultivated  tracts  of  land 
that  can  now  bo  bought  for  less  than  their  intrinsic  worth;  and  there  are  oppor^^ 
tunities  at  forced  sales,  or  under  stress  of  immediate  want,  to  obtain  yaloable 
property  for  a  trifling  consideration.  In  a  portion  of  Loudon,  especially  the 
I^otomao  and  Loudon  valley,  and  Glarke  county  adjoining,  prises  are  already  . 
•  higher  in  consequence  of  northern  immigration  toan  in  1860  -,  and  such  will  be 
the  result  throughout  the  State  when  farais  are  subdivided  and  occupied  by  aa 
enterprising  people. 

The  causes  of  depreciation  assigned  are  numerous :  first  of  all  is  the  want  of  - 
la^x)r,  which  is  universally  noticed ;  the  lack  of  capital ;  the  large  amount  of  land 
ofiered  for  sale  to  reduce  the  size  of  farms ;  State  enactments,  forbidding  a  higbor 
rate  gf  interest  than  six  per  cent.,  tending  to  drive  capital  to  cities  and  out  of  the 
State :  the  stay  law ;  neglect  of  agriculture ;  and,  mudly,  reconstruction  not  in 
accoroance  with  the  judgment  or  prejudices  of  reporters.  In  many  sections  there 
is  a  prevalent  disposition  to  sell  all  surplus  area  of  farms  above  100  to  200 
acres. 

Advance  in  price  is  noticed  in  many  counties.  In  Middlesex,  on  the  Rappa- 
hannock, land  that  could  have  been  purchased  two  years  ago  for  $10,  will  now 
command  $30.  In  Pulaski,  m  the  southwest  part  of  the  State,  while  the  de<diine^ 
as  shown  by  the  few  sales  made,  is  60  per  cent.,  holders  generally  are  not  dis- 
posed to  sell  at  less  than  former  rates.    This  is  the  iaot  toagieat  extent  through- 
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QQt  the  State,  and  it  gi\res  a  wide  range  ta  prices,  and  malses  an  estimate  of  an 
a^Teniffe  a  veiy  difficult  nndertaking.  The  prices  are  made  by  the  necessities  of 
thesdlecs. 

In  1860,  a  portion  of  the  Shenandoah  valley,  a  part  of  the  eastern  slope  of 
the  Bine  Ridge,  the  James  river  region,  and  some  other  sections,  were  cultivated, 
improved,  hi^ly  valued,  and  prosperous.  Jefferson  eounty  averaged  $52  per 
acre,  by  the  official  assessment,  and  probably  $80  by  real  valuation,  while  the 
average  assessed  value  of  Ohio  farms  was  but  $2Q.  Loudon,  with  220,266 
acTM  in^roved,  and  75,876  unimproved,  was  valued 'at  $10,508,211.  Mount- 
ainous  sections,  the  upper  poi-tion  of  the  valley  of  Virginia,  the  tide- water  region, 
and  the  western  slopes  of  the  Alleghanies,  were  less  valuable,  ranging  from  $5 
ta  9S0j  and  much  higher  with  valuable  improvements,  according  to  location  and 
aiil  the  various  drcumstances  which  usually  affect  prices.  Farms  at  $100  par 
acie,  and  even  $150,  were  often  purchased,  and  the  same  prices  will  soon  be 
reaehed  when  losses  of  population  and  property  have  been  repaired. 
:  Reports  from  41  oounties  in  North  Carolina  represent  a  very  general  decrease 
iiL  values  of  real  estate.  Madison  and  McDowell  report  no  decrease  from  prices 
of  1860,  while  the  latter  shows  an  aetual  increase  on  those  of  1866.  OnsloW 
reports  no  decreaae  on  well-improved  farms,  but  all  others  estimate  a  decline 
vixymg  from  5  to  75  per  cent.,  and  even  more,  especially  at  forced  sales.  As 
a  gea&al  nde,  small  and  improved  farms  have  decreased  less  than  large  and 
neglected  ones.  The  general  average  may  be  fairly  rated  at  about  50  per  cent. 
Th?  causes  are  vaiioQuuy  stated  as  war,  ehange  in  system  of  labor,  scarcity  of 
money»  unsettled  state  of  public  affiairs,  and  the  unrest  of  doubts  regardmg  the 
ffttuiv. 

.  Retnms  represent  the  decrease  of  real  estate  in  South  Carolina  to  be  from  2$ 
to  80  per  cent,  making  the  average  for  the  State  about  60  per  cent.  The  camses 
an  variously  stated:  general  indebtedness,  scarcity  of  money,  want  of  reliable 
Ubarers,  great  loss  of  capital  in  slaves,  want  of  capital,  unsettled  condition  of 
the  ooimtiy,  general  poverty  of  the  people,  fear  of  confiscation,  and  negro 
deminion* 

fietums  to  our  circulars  from  about  50  counties  of  Creorgia  show  an  average 
deeline  of  from  50  to  60  per  cent,  in  the  value  of  fann  latids,  as  compared  with 
the  estimates  under  the  census  of  1860,  No  oounty  ^ives  an  actual  increase  -,  but 
Union,  Fulton,  and  Charlton  show  no  change  in  vame  since  the  date  named.  A 
few  eoonties  report  a  very  large  decline — from  80  to  90  per  cent.,  but  the  mfljor 
poortion  ny^  from  40  to  60  per  cent.  The  depreciation  of  these  lands  is,  of 
coarse^  wttzibutable  to  the  same  causes  which  have  similarly  affected  all  the  south- 
em  Btates,  aad  the  estimated  values  are  but  nominal,  sales  being  few  at  any 
pxioe,  except  when  fovced. 

.The  depreciation  in  Florida  is  placed  at  56  per  cent. ;  the  northern  tier  of 
oenntieB,  75  per  cent. ;  liberty  and  Alachua,  50 }  Duval,  20 ;  while  on  increase 
of  33  per  cent  is  shown  along  the  St.  John's  river,  where  northern  settlers  have 
establtffaed  themselves  and  made  improvements.  In  a  few  counties  where  squat- 
ters ^'  settle  in  the  woods,  put  up  a  log  house,  clear  a  small  tract  and  plant  it  for 
a  lew  Tears,  and  when  it  begins  to  get  peer  moVe  into  the  woods  again,"  there 
is  too  little  agricultural  life  to  be  affected  by  war  or  emancipation,  and  the  price 
of  laads  remains  as  in  1860. 

Alabama  has  suffered  an  average  depreciation  of  60  per  cent.  The  rate  of 
dedine^  to  a  certain  extent,  is  vari^  by  the  size  of  the  farms,  the  smaller  hold- 
ings bearing  higher  prices,  sometimes  equal  to  a  difference  of  50  per  cent.  In 
Marengo  oounty,  the  region  of  the  '^  cane-brake ''  lands,  which  are  scarcely  sur- 
passed in  the  United  States  for  fertility,  ease  of  culture,  and  enduring  produc- 
tiveness, the  fall  in  prices  has  been  66  per  cent. 

In  some  of  the  counties  of  Mississippi,  one  year  ago,  farm  lands  could  be  sold 
foe  thsee-foorths  of  their  value  in  1 860,  but  the  financial  distress  consequent  upon 
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the  fall  of  cotton  prioee  threw  a  large  ameunt  of  land  upon  the  market  which 
must  be  disposed  of  at  forced  sale,  having  been  mortgaged  for  supplies.  Along 
the  central  tier  of  -counties  the  decrease  is  75  per  cent. ;  Lauderdale,  70  to  80 : 
Winston,  66  to  75  ;  Attala,  66 ;  Leake,  50 ;  Washington,  75 ;  Yazoo,  66  j  Madi- 
son, 60  to  70  J  Hinds,  75,  with  few  sales  at  any  pnco.  In  Pike  county,  in  the 
Bouth,  bordering  on  Louisiana,  farming  lands  have  fallen  in  value  50  per  cent., 
except  those  adjacent  to  railroads,  while  in  the  adjoining  county  of  Marion  the 
decrease  is  set  down  at  75  per  cent.  The  average  depreciation  throughout  the 
State  is  65  per  cent. 

The  depreciation  has  been  very  great  in  Louisiana,  averaging  70  per  cent., 
and  ranging  in  the  several  parishes  from  33  to  90,  the  latter  in  Tensas  and  Con- 
oordia,  with  no  demand,  few  sales,  and  little  money  with  which  to  purchase. 
The  desolation  is  well  shown  by  two  examples.  Our  Tensas  correspondent 
writes : 

Within  o  year  two  of  the  most  ¥alQabl6  estates  have  been  assessed  by  order  of  the  coart, 
(the  owner  having  deceased,)  aod  the  value  placed  on  land,  with  every  oecessary  improve- 
ment, was  f  5  per  acre  for  the  cleared,  and  $iO  per  acre  for  the  portion  in  timber.  Id  1859 
about  400  acres  of  one  of  these  places  were  sold  at  $X'^  per  acre,  and  $18,000  in  cash  paid 
upon  it,  but  within  the  past  VZ  months  the  purchaser  obtained  a  release  of  the  purchase  by 
forfeiting  this  payment.  During  ItiOO,  when  the  levees  were  intact,  these  same  lands  could 
not  have  been  pui  chased  for$13U  per  acre,  and  would  readily  have  commanded  that  prieeat 
public  sale.    At  this  lime  the  value  of  land  is  only  nominal,  and  commands  no  stated  price. 

Our  Rapides  correspondent  says : 

Well- improved  sugar  and  cotton  plantations  have  no  fixed  price ;  few  sales ;  no  persons 
here  able  to  buy,  nearly  all  desiring  to  sell.  Flundreds  of  thousands  of  well-improved  acres 
are  now  lying  idle,  there  being  no  Tabor  for  them.  The  richest  lands  (no  levees  needed)  are 
growing  up  in  weeds,  tieoM,  &,c.  On  my  own  plantation,  where  I  have  made  over  1,000 
hogsheads  of  sugar,  2,500  barrels  of  molasses,  ]C,0UU  bushels  of  corn,  with  hay,  &.C..,  with 
pastures  for  500  head  of  horned  cattle,  large  flocks  of  sheep  and  hogs,  mares  and  colts,  I 
nave  this  year  lees  than  200  hogsheads  of  sugar  and  but  little  corn ;  stock  of  cattle,  sheep, 
hogs,  mares,  and  colts,  all  gone,  destroyed  during  the  war. 

Texas  was  loss  injuriously  affected  by  the  war  than  any  other  southern  State. 
The  decline  in  the  prices  of  real  estate  has  been  far  less  marked  than  in  secrions 
desolated  by  contending  armies,  and  preyed  upon  by  civil  and  military  authori- 
ties demanding  forced  loans.  The  average  decline  is  about  28  per  cent.  Anderson 
and  Victoria  counties  have  shared  deeply  the  general  depression  of  tlie  gulf-coast 
region,  indicating  a  loss  of  70  |)er  cent. ;  Dallas,  Falls,  Nacogdoches,  Goliad, 
Blanco,  Do  Witt,  Colorado,  and  Lavacca,  are  placed  at  50  per  cent. ;  Collin, 
Cherokee,  Hardin,  and  others,  25  to  33;  Houston  and  Navanx>,  25;  others 
somewhat  less :  Boll,  Gillespie,  Lampasas,  Burnet,  Nueces,  and  Cameron  report 
no  change,  while  Washington,  Hays,  and  Coiyell  show  an  increase  of  5  to  10  per 
cent.  •  In  Cameron  the  original  Mexican  grants  of  4,500  acres  having  a  river 
frontage  on  the  Rio  Grande  of  only  1,000  yards  have  been  subdivided  and  are 
held  in  lots  of  not  exceeding  10  to  15  yards  river  frontage,  with  a  depth  of  15 
miles.  A  person  buying  300  to  400  yards  frontage  must  purchase  from  1,500 
to  2,000  acres. 

The  average  depreciation  of  Arkansas  is  65  per  cent.  Occasionally  farms 
have  been  sold  for  the  most  insufiioient  consideration,  under  compulsion  of  debt 
and  desperation,  and  forced  sales  are  often  made  at  the  creditors'  own  prices. 

Tennessee  shows  a  wide  range  of  depreciation,  from  5  or  10  per  cent,  to  50 ; 
the  average  is  about  18.  The  heaviest  decrease  is  reported  from  Davidson  and 
Henry  counties,  being  about  50  per  cent ;  though  the  .fonner  reports  few  sales 
at  redncod  rates,  nnlesB  under  compulsion,  while  in  the  latter  the  decline  is 
attributed  to  **  the  dilapidated  condition  of  houses  and  fencing,  and  the  wild 
CTowths  consequent  upon  the  war,  together  with  high  taxes,'*  &c.  Weakley  and 
Meigs,  40  per  cent,  decline ;  Rhea  and  Lincoln,  33 ;  Haywood,  30 ;  Hawkins, 
Monroe,  Polk,  Coffee,  Peny,  20;  Hickman,  16;  Bledsoe  and  Giles,  10  j  Greene, 
3  to  5 ;  while  Williamson,  Union,  and  McNairy  remain  at  about  the  same  figures 
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as  ill  1860 ;  Montgomery  reports  2  per  cent,  increase ;  Sevier  and  Campbell,  10 
per  oent.j  and  Marion  from  10  to  15  per  cent.  The  great  bulk  of  land  in  Bhea 
connty  for  the  last  50  years  has  been  in  the  hands  of  a  few  o\vner8,  and  it 
increases  in  prices  when  there  is  little  tax  to  be  paid,  and  decreases  when  the 
taxes  are  greater ;  hence  the  present  decline.  The  same  general  causes,  how- 
ever, which  have  tended  to  depreciate  real  estate,  and  particularly  farm  lands,  in 
the  Boathera  States,  have  operated  in  Tennessee,  though  not  to  the  same  extent, 
nor  is  it  probable  that  a  return  to  former  values  will  be  so  long  delayed,  there 
being  less  necessity  to  sacrifice,  and  not  so  strong  a  disposition  to  sell  at  any 
price. 

Coming  up  from  the  seceded  States,  a  slight  nominal  appreciation  is  shown  in 
Kentucky — about  10  per  cent.  In  the  immediate  vicinity  of  Louisville  100  per 
cent,  is  claimed  ;  Kenton,  Pendleton  and  Boone,  40  to  50  per  cent. ;  Anderson, 
33;  Lewis  and  lloekcastlc,  30;  Edmonston,  25;  many  others  a  slight  advance; 
and  Hardin  25  per  cent.,  and  Spencer  15  per  oent.,  decline. 

Unlike  Virginia  and  the  other  States  in  the  south  in  which  the  involuntaiy 
labor  system  existed,  West  Virginia  shows  an  increase  in  the  value  of  lands 
since  1860,  amounting  to  an  average  of  32  per  cent.  There  is  some  difference 
in  this  appreciation  in  different  parts  of  the  State,  the  Pan  Handle  and  Ohio 
river  counties  being  ^nerally  above  the  average.  Hancock,  Tyler,  Webster 
and  Wood  arc  placed  at  50  per  cent.  Nicholas,  Grant,  Cabell  and  Mineral  are 
the  only  counties  returned  at  rates  less  than  those  of  J  860.  While  the  actual 
product  of  oil  has  been  increased  since  1865,  wild  speculation  has  subsided,  and 
lands  in  this  vicinity,  except  those  known  to  be  oil-bearing,  now  average  about 
6  per  cent  increase  over  prices  of  the  period  first  mentioned.. 

With  but  two  exceptions,  all  the  counties  of 'Ohio  making  returns  report  an 
advance  in  the  value  of  farm  lands  since  1860,  the  general  average  showing  an 
increase  of  from  30  to  35  per  cent.,  as  compared  wim  the  last  census.  Hai'din 
county,  in  the  interior,  and  Ottawa,  on  Lake  Erie,  report  an  increase  of  100  per 
cent. ;  Lorain  and  Jefferson,  75  percent.;  Athens,  60 ;  Lucas,  Hancock,  Sandusky, 
Licking,  Tuscarawas  and  Highland,  50 ;  Wood,  Warren,  Erie,  Columbiana,  40 ; 
Clarke,  Greene,  Medina,  Faii-field,  Wayne,  CaiToU,  Holmes,  Jackson  and  Fay- 
ette, from  30  to  35  ;  Williams,  Fulton,  Henry,  Mercer,  Butler,  Ashland,  Marion, 
Union,  Geauga,  Wayne,  Starke,  Morgan,  Vinton,  Lawrenoe,  Ross,  from  20  to 
26 ;  Logan,  Seneca,  Portage  and  Washington,  15  per  cent. 

Indiana  shows  an  increase  in  the  value  of  lands  m  a  majority  of  the  counties 
reported,  averaging  27  per  cent.  In  some  parts  ef  Brown  the  increase  has 
been  100,  and  in.  Warren  and  White,  75  per  cent. ;  in  Carroll  and  Switzerland, 
50  per  cent,  up  to  1864,  and  since  that  date  a  decrease  of  20  and  30  per  cent. 
De  Kalb,  until  1864,  was  about  the  same  as  in  1860,  but  now  shows  an  increase 
of  25  per  cent.  Steuben,  the  northeastern  county  of  the  State,  \iithout  railroad 
advantages,  makes  an  increase  of  20  per  cent.,  with  a  steady  upward  tendency. 
Howard,  Jasper,  Jennings  and  Washington,  show  no  increase. 

The  average  inci-eai^e  in  the  value  of  fann  lands  in  the  several  counties  of 
Hlinois,  as  compared  with  the  estimates  under  the  c^^nsus  of  1860,  is  variously 
returned  by  our  correspcmdente  ranging  from  6  per  cent,  in  Lake  county,  on 
Lake  Michigan,  up  to  100  per  cent,  in  Ford,  DcWitt,  Moultrie,  Richland,  Clin- 
ton, St.  Clair,  and  Union.  In  Will,  Grundv,  Fulton,  Christian,  Macon,  Pope, 
the  advance  is  70  to  75  per  cent. ;  Rock  Island,  Knox,  and  Stephenson,  60  to 
66  per  cent  ;  Winnebago,  Henry,  Warren,  Douglas,  Logan,  Sangamon,  Jersey, 
Fayette,  Effingham,  Cumljerlaud,  Cook,  WabasL,  Marion,  and  Washington,  40 
to  60  per  cent. ;  McHeniy,  I^ce,  Mercer,  McDonald,  Stark,  Morgan,  Cinwford, 
Randolph,  Alexander,  and  Massac,  30  to  36  per  cent. ;  Madison.  Macoupin, 
Pulaski,  and  Hardin,  25  per  cent. ;  Kane,  Bureau,  Hendenson,  Woodford,  Iro- 
quois, Edgar,  15  to  20  per  cent. ;  Livingston,  Adams, and Fnanklin,  10  percent. 
Edgar  county  makes  an  increase  of  30  per  cent,  up  to  1864,  but  since  that 
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date  a  decline  to  15  per  oent.    Moaltrio  shows  ft  similar  decline  since  186?, 
though  the  general  advance  since  1860  is  pat  at  100  per  cent. ;  while  Richland  < 
reports  that  its  increase  of  100  per  cent,  has  been  made  chiefly  since  1863.    The 
general  increase  for  the  whole  State  may  be  set  down  at  from  40  to  45  per  oeiit.< 

Of  the  counties  of  Michigan  making  retains  to  our  ciroalar,  but  one,  Ontoaa* 
gon/  reports  a  decline  in  the  value  of  farm  lands,  depreciation  in  this  ease  being 
attributed  to  the  great  depression  in  the  copper  mining  interest.  Bay  county 
claims  an  increase  of  300  per  cent.  ,*  Iosco,  Alpena  and  Gratiot,  from  200  to 
250  'j  Delta,  Leelcnaw,  Cass,  Clinton,  and  Jackson,  100 ;  Kent,  66  ,*  Lapeer, 
Ingham,  Barry,  Branch,  Ottawa,  and  Muskegon,  50;  Berrien,  Van  Buren, 
Macomb,  St.  Joseph,  30  to  40 ,-  Alcona,  Livingston,  Hillsdale,  and  Kalamazoo^ 
15  to  25  per  cent,  i  showing  un  average  increase  of  about  70  per  cent,  for  the 
State  since  tlie  estimate  of  1^0.  Mason  county  has  been  niosdy  settled  under 
the  homestead  laws  since  1862,  and  £urm  lands  have  increased  from  $1  25  to  $10 
per  acre. 

.  On  the  basis  of  the  coonty  returns  received  from  Wisoonffln,  the  avei*age  increaso 
of  the  valae  of  farm  lands  in  the  State  since  1860  may  be  estimated  at'from  45 . 
to  50  per  cent. ;  but  one  county  reporting  ''no  advance^'  since  that  date.  Sauk 
county,  the  great  hop  district,  shows  the  largest  increase^^lands  averaging  $6  per 
aire  in  1860  being  now  held  at  $35  per  acre,  an  advance  of  nearly  500  percent 
Calumet,  on  the  eastern  border  of  Winnebago  lake,  reports  an  increase  of  150 
per  cent;  Chippewa  and  Marathon,  in  the  northern  part  of  the  State,  La  Crosse, 
in  the  western,  and  Green  lake  in  the  central  part,  100  per  cent: ;  Pierce,  Trem- 
peleau,  60  per  oent.  -,  Clark,  Buffalo,  Jackson.  Washington,  Brown,  Outagamie, 
50  per  cent. ;  Ozaukee,  40  per  cent. ;  Vernon,  Bock,  Layette,  Walworth,  Fond 
du  Lac,  30  to  35  per  cent.;  Mdnroe,  Richland,  Crawford,  Greene,  Badne,  Por- 
tage, Columbia,  and  Marquette,  20  to  25  per  cent. ;  Kenosha,  15  per  cent. ;  Win- 
nebago, 10  per  cent.,  and  St.  Croix,  5  per  cent.;  Douglas  alone  reporting  ^'no 
change." 

Betums  from  about  25  counties  of  the  more  thickly  settled  portions  of  Min* 
nesota  indicate  an  average  increase  of  at  least  100  per  cent  in  the  value  of  &rm. 
lands  in  the  surveyed  districts,  as  compared  with  the  census  of  1860.  The  ter- 
ritory embracing  nearly  the  whole  upper  half  and  a  portion  of  the  southwestern 
counties  of  the  State  has  not  yet  been  surveyed  and  put  in  market  by  the  gov- 
ernment, and  is  uninhabited  or  settled  only  by  Indians  and  traders,  and  is  not, 
of  course,  considered  in  making  up  the  averac^  increase.  No  county  reports 
an  active  decrease  in  value  of  fanu  lands,  though  Morrison,  sparsely  seUled^ 
and  Cass,  just  coming  into  market,  report  no  change  in  price  since  1860 ;  anA 
Bamsey,  in  which  the  capital  of  the  State  is  located,  and  where  lands  were 
held  very  high  at  that  dote,  reports  little,  if  any,  advance.  Brown,  Nicollet, 
and  Watonwan,  olalm  an  increase  of  300  per  cent,  the  first  named  somewhat 
higher;  Wabashaw,  250  percent.;  Carlton  and  Carver,  125  to  150  percent.; 
Mower,  Freeborn,  and  Faribault,  100  per  cent;  Dodge,  70  per  cent;  Bice  and 
Washington,  50  per  oent ;  Houston,  Winona,  Le  Sueur,  and  Scott,  25  to  33  per 
oent,  and  several  others  ranging  fr^m  5  to  25  per  cent^ 

An  increase  of  about  75  per  cent,  in  the  value  of  farm  lands  since  the  census 
of  1860  is  indicated  in  Iowa.  Dubuqtie,  Story,  Calhoun,  Marion,  Delaware, 
Sao,  Montgomery,  Shelby,  Chickasaw;  Fayette,  and  Lucas  counties  from  10  to 
25  per  cent. ;  in  Clarke,  Jackson,  Dee  Moines,  Decatur,  and  Adams,  25  to  33 
per  cent. ;  Jefferson,  Black  Hawk,  Muscatine,  Cedar,  Liim,  Clayton,  Cherokee, 
and  Wayiie,  45  to  50  per  cent. ;  in  Louisa  and  Jasper,  75  per  cent. ;  in  Warren, 
Pottawatomie,  Allamakee,  Appanoose,  Benton,  Clinton,  Palo  Alto,  and  Mar- 
shall, 100  per  cent ;  in  Crawford,  Audubon,  Jones,  Emmett,  and  Winnebago,  150 
per  cent;  in  Fremont,  250;  and  Monona  as  high  as  300  per  cent.  >H^iison, 
kossnth,  Sioux,  and  other  counties  report  lands  '^  rapidly  advancing." 

The  settled  portions  of  Nebraska  diow  an  increase  in  the  value  of  iarm  lands 
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of  from  150  to  175  per  cent,  since  ^S60.  Dodge  county  an  advance  of  400  per 
cent. ;  Bort  and  Gage,  200  per  cent. ;  Dixon,  Dakota,  and  Otoe,  100  per  cent. ; 
O1188,  Richardson,  Pawnee,  50  per  cent. ;  Merrick,  33  per  cent.  In  a  nomber  ot 
comities  the  settlements  have  been  made  since  1860,  when  the  farms  were  bongbt 
at  f  1  25  per  acre,  or  entered  nnder  the  homestead  laws.  Such  is  the  case  with 
Jefferson,  where  there  axe  now  faims  held  as  high  as  815  per  acre,  in  Hall 
county,  in  the  interior,  farms  of  160  acres  which  conld  bo  purchased  in  1860  for 
from  8300  to  S400  now  command  from  81,500  to  84,000,  according  to  improve- 
ments  and  distance  fnnn  raihoad  stations. 

Tfao  advance  in  price  of  farm  lands  in  the  settled  counties  of  Kansas  may  be 
fairly  estimated  at  not  less  than  150  per  cent.,  as  compared  with  the  censos  vfidnes 
of  1860,  the  lowest  estimate  being  25  per  cent,  fot  Nemalia,  and  the  highest  500 
per  oent  for  Marshall,  Washinffton,  and  Saline;  Pottawatomie  and  Butler, 
300  per  cent,  advance ;  Marion,  loO  per  cent. ;  Linn,  Johnson,  Doniphan,  Olay, 
Chase,  Osa^e,  and  Woodson,  100  per  cent. ;  Jackson  and  Franklin,  80  to  85 
per  cent. ;  Allen,  Miami,  Wyandotte,  and  Leavenworth,  40  to  50  per  cent  In 
liinn  county  the  location  of  the  main  trunk-line  railroad  from  the  northern  lakes 
to  the  Gulf  of  Mexico  has  advanced  the  price  of  lands  generally  20  per  cent 
within  a  few  months.  In  Marshall,  farm  londa  purchased  at  ^vemment  prices 
in  1860  now  sell  at  from  85  to  820  per  acre,  aocordmg  to  the  quantity  under 
cultivation,  and  the  real  estate  value  of  the  county  is  cliamed  to  be  at  least  fiviD 
timee  that  of  1860,  and  the  same  hetB  are  true  of  Washington  and  Salnie,  the 
Union  Pacific  railroad  (£.  D.)  running  for  30  miles  through  the  county. 

A  number  of  the  western  counties  of  Missouri,  including  Holt,  JawK>n,  St. 
Clair,  McDonald,  Greene,  and  Texas,  near  the  southern  border,  and  Howard, 
Shelby,  and  Linn,  in  the  northeastern  portion  of  the  State,  report  no  material 
change  in  the  average  value  of  fann  lands  since  1860,  while  Mon^omery  reports 
an  active  decline  of  20  per  cent.,  Madison  33  per  cent.,  and  l^oddaod  a  still 
higher  rate  of  decrease.  Cooper,  Bay,  Osage,  DeKalb,  Callaway,  Vernon, 
Audrain,  Scotland,  Lewis,  Buchanan,  ]!diicoln,  and  Scott,  report  advances  rang- 
ing from  4  to  15  per  cent. ;  G^tiy,  20  per  cent. }  Christian,  Cedar,  Newton,  and 
Dallas,  25  to  30  per  cent.;  Cass,  St  Genevieve,  Mercer,  33  to  40  per  cent ; 
Pike,  Missiseippif  Harrison,  Livingston,  Iron,  Chariton,  Boone,  Dade,  Lawrence, 
and  Nodaway,  40  to  50  per  cent;  Cole,  65;  Miller  and  Bates,  80  per  cent; 
Moniteau,  St.  Louis,  Phelps,  Hickory,  Johnson,  and  Henry,  100  to  150  per 
cent;  and  Jefferson  reports  an  advance  of  400  per  cent.  From  the  several  esti* 
mates  of  our  reporters  there  appears  to  be  an  average  of  30  to  35  per  cent,  for  the 
frmn  lands  of  the  whole  State  since  the  date  named.  Our  Jefferson  reporter 
accounts  for  the  large  increase  of  price  in  that  county  as  follows : 

Oar  county  ia  quite  broken  and  billy,  alid  was  considered  almost  worthless  for  farmhiff, 
aTBrag;ing  about  $5  jper  aoro,  but  in  186^*4  the  hills  began  to  attraet  the  attention  of  firmt 
groweiB,  since  which  time  prices  have  been  zapidlj  advancing. 

In  many  countieB  lands  de]ffedated  largely  during  the  war,  but  have  been 
increasing  in  value  einoe  1865.  From  that  date  they  have  generally  recovered 
the  decline  and  made  the  advances  noted  above  the  values  of  1860.  In  this 
regard  our  Shelby  correspondent  says: 

Farm  hmds  are  now  about  the  same  as  In  1800.  They  were  25  per  eent.  lower  In  1063>-'64 
but  have  adviwced  at  the  rate  indicated  uaee  the  latter  date.  Qood  farms  can  be  bongfai 
hen  for  about  (20  per  acre. 

Another  correspondent,  in  Livingston  county;  writes  as  follows : 

The  price  of  farm  lands  in  this  county  has  increased  about  60  per  cent  since  1060.  Farms 
selling  in  1660  at  from  |I0  to  t40,  according  to  localitv,  improvement,  Scc^  are  now  seiling 
at  from  $  J  5  to  |60.  For  some  time  daring  the  war  real  estate  diminlBhed  in  value  very  much 
below  the  prices  of  1860,  but  toward  the  close  of  the  war  it  increased  rapidly,  and  has 
advtnced  steadily  ever  since  until  it  has  reached  tiie  present  rates,  at  which  it  seems  to  be 
on  a  stand. 
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The  value  of  California  lands  has  increase^  materially  since  1560.  Improved 
farms  will  average  almost  the  rate  at  which  they  were  then  held.  Amador  and 
Tuolumne  counties  aie  alone  in  reporting  a  decline,  which  is  attributed  in  part 
to  a  failure  of  either  State  or  national  laws  to  protect  improved  lands  from 
miners,  who  are  "ever  on  the  watch  to  locate  claims  upon  lands  improved  by  the 
money  and  toil  of  the  honest  settler.^' 

In  Oregon  the  advance  in  prices  varies  greatly  in  different  sections  of  the 
State.  Returns  have  not  been  full  Multnomah,  hi  the  northern  border,  claims 
an  increase  of  100  per  cent.  In  some  counties  there  has  been  little  improve- 
ment, as  in  Douglas,  to  which  settlers  were  attracted  in  1860  by  gold  mining, 
which  has  since  been  abandoned.  Lane,  in  the  same  portion  of  the  State,  reports 
an  inorease  of  10  per  cent 

Prices  of  farm  lands  in  Washington,  New  Mexico,  and  other  Territories,  are 
exceedingly  variable  and  somewhat  fluctuating,  as  the  result  of  temporary  min- 
ing operations,  though  the  increase  is  general  and  rapid  wherever  permanait 
improvements  have  been  made. 

VALUE  OF  UKIKPROVBD  LANDS. 

Unimproved  lands  in  Maine  are  obtainable  at  low  prices,  except  in  the  neigh- 
borhood of  cities,  or  in  the  most  highly  improved  farming  sections.  Timber  cut- 
ting has  left  lai*ge  bodies  of  land  partially  denuded  of  fprests.  Such  tracts  in 
Cumberland  county  are  purchased  at  prices  varying  from  $1  to  SlO  per  acre;  in 
Oxford  they  are  valued  at  $8  for  timber-growing.  Thinly  wooded  lots  in  Som- 
erset and  Penobscot  are  worth  $5  per  a«re,  the  growth  paying  for  the  land.  In 
the  Moosehead  lake  region,  in  Piscataquis,  rocky  lands,  to  some  extent  eulti- 
vable,  can  be  bought  for  $1  per  acre.  In  SogadaJboc,  once  a  lumbering  county, 
forests  are  valuable,  being  worth  $5  per  acre. 

Among  the  White  Mountains  are  lands  difficult  of  access,  in  some  places 
heavily  timbered,  held  at  merely  nominal  rates.  In  the  northeni  part  of  the 
State  forest  lands  yet  abound,  with  no  active  demand,  and  prices  at  a  low  ebb. 
In  accessible  locations,  in  the  central  and  southern  paits  of  the  state,  wood  and 
timber  of  all  kinds  are  valuable.  In  Sullivan  the  sm*face  is  rocky  and  rough, 
and  the  wildest  tiacts  command  $5  per  acre.  Hemlock  is  abundant,  yieldmg 
fine  retmns  in  bark,  for  tanning.  An  average  for  wild  lands  in  Cheshire  is  placed 
at  $25  per  acre.  In  Hillsborough,  the  value  depends  upon  the  timber,  running 
into  very  high  iSgures  for  the  little  heavy  timber  remaining. 

In  Vermont,  unimproved  lands  are  highest  in  Addison  county,  a  good  section 
of  the  state,  and  a  county  famous  for  slieep  husbandry,  in  which  pasture  lands 
are  in  demand.  The  average  value  of  wild. lands  in  this  county  is  placed  at  $20 ; 
$5  in  Essex,  $6  to  $8  in  Washington,  8  to  $15  in  Orange,  310  in  Orleans^  In 
some  of  the  counties  these  lands  bo  mostly  among  mountains,  with  a  rough  and 
rocky  sui-face,  and  are  well  timbered  with  hemlock  and  spnice.  The  opening  of 
railroad  facilities,  and  the  estabUshing  of  lumber  companies,  have  doubled  the 
value  of  timber  lands  in  many  places.  Spruce,  basswood,  birch,  cherry,  whit« 
ash,  butternut,  and  other  species  are  used  for  lumber. 

Some  unimproved  lands  in  Worcester  county,  Massachusetts,  are  reported  at 
the  tow  price  of  86  per  acre.  Wood  lands  in  23amstable  may  be  found  at  $5 
per  acre.  In  Hampden,  rocky  and  swampy  lands,  with  a  sparse  growth  of  wood, 
are  worth  $5.  In  Bristol  are  swamps  which  are  rising  in  popular  estimation, 
and  arc  regarded,  when  reclaimed,  as  the  most  valuable  grass  lands  in  that  re- 
gion. In  "Suffolk  are  salt  mai^shes  worth,  when  ditched  and  made  available  for 
hay,  850  per  acre.  Swamps  in  Middlesex,  susceptible  of  drainage,  are  made  to 
yield  large  crops  of  Indian  com,  potatoes,  oats,  or  gra:33.  Different  classes  of 
miiiuproved  lands  are  thus  estimated :  Woodlands,  cleartMl,  816  per  aorej  swamp 
lands,  capable  of  drainage,  830 ;  peat  meadow,  $7.5.     These  prices  are  greater 


Digitized  by 


Google 


EEPOBT   OF  THE   STATISTICIAN.  Ill 

than  diose  of  Barnstable,  Bristol,  and  Hampden,  by  reason  of  proximity  to 
Lowell,  and  a  circle  of  smaller  manufacturing  towns.  In  Berkshire,  the  best 
prime  hemlock  and  chestnut  growth  are  valued  at  $250  per  acre ;  lands  less 
densely  timbered,,  at  $50  to  $75;  in  less  accessible  districts,  among  the  mount- 
ains, the  best  wood  lands,  at  $100 ;  an  average  of  $100  per  aore  for  timber  lands. 
When  divested  of  timber,  the  roughest  and  most  rocky  tracts  are  scarcely  worUi 
more  than  $5  per  acre.  The  planting  <if  the  locust  is  recommended  as  a  profit* 
able  disposition  of  snch  lands. 

There  is  necessarily  but  little  unimproved  land  in  Rhode  Island.  In  the  sooth* 
em  part  of  the  State  are  swamp  or  bog  lands,  that  can  be  obtained  at  $10  per 
acre.  There  aro  rouffh  laads  in  Kent  of  little  value  but  for  wood,  worth  $15 
per  acre.  There  is  a  little  rocky  or  swampy  land  in  Bristol,  and  some  woodland, 
nearly  all  of  which  is  pastured.    No  wild  lands  are  reported  in  Newport. 

A  veiy  small  extent  of  swamp  or  peat  land  is  found  in  Hartford  county, 
Connecticut.  Its  value  is  from  $15  to  $40  per  acre.  Small  tracte  of  wood- 
land sell  for  $25  to  $150  per  acre.  A  larger  area  of  uncultivated  land  is  found 
in  Windham  county,  partly  wooded,  of  some  value  for  pasturage,  worth,  on  an 
aven^,  $18.  In  Litchfield  are  rough  pasture  lands  of  low  value,  and  wood- 
land valued  at  $20  to  $50,  according  to  the  growth. 

An  average  of  $32  per  acre  is  the  estimated  value  of  the  wild  lands  of  New 
Toik.  In  some  cases  they  are  more  valuable  than  cultivated  lands;  in  the 
mountains  of  the  Adirondack  region,  and  other  mountiunous  localities,  tracts  aro 
found  at  low  prices.  In  the  more  populous  sections  unimproved  lands,  with  tbe 
exception  of  wood  and  timber  preserves  necessary  to  each  farm,  are  either  very 
hilly  or  swampy.  In  the  noithem  part  of  Oneida  the  north  woods,  a  wild  tract 
of  spruce  with  a  very  poor  soil,  is  worth  but  $5  per  acre.  In  the  Catskill  moun- 
tains, land  valued  only  for  bark  and  timber  is  held  at  the  same  rate.  As  neax 
New  York  city  as  Dutchess  cotmty  are  mountain  lands  valued  at  only  $10  to  $20 
per  acre.  There  is  a  wild  tract  in  Herkimer,  containing  about  100,000  acres, 
worth  from  50  cents  to  $5  per  acre,  very  hilly,  full  of  lakes,  and  wooded  widi 
hemlock  and  spruce-— a  great  resort  for  hunters  and  fishermen  in  the  proper  sea- 
sons. In  Suffolk,  (on  Long  Island,)  is  a  large  tract  which  produces  qnantidea 
of  cord-wood,  100,000  cords  having  been  shipped  from  a  single  town  (Brook- 
haven)  in  a  single  year,  estimated  at  $8  per  acre.  In  Washington  county  unim- 
proved lands  axe  valued  at  $3  per  acre.  Woodlands,  in  counties  supplied  only 
with  wood  lots  reserved  upon  farms,  are  often  the  most  valuable  portions  of 
farms,  as  in  Livingston  and  other  counties.  In  Monroe  such  lands  are  worth 
from  $60  to  $200  per  acre. 

The  value  of  wild  or  unimproved  lands  of  the  State  of  New  Jersey  varies 
from  $1  to  $300,  according  to  location,  quality,  and  resources.  In  Essex  and 
Hudson  counties  there  are  many  thoue^ands  of  seizes  of  salt  meadow  /ind  swamp 
lands,  which,  when  reclaimed,  must  become  immensely  valuable  for  gardening 
purposes,  from  their  proximity  to  New  York  and  the  great  depth  of  rich  alluviiQ 
matter  deposited  upon  them.  A  systematic  drainage  of  these  fiats  is  now  in 
progress,  with  prospect  of  complete  success,  at  an  estimated  expense  of  about 
$10  per  acre.  In  Ocean  county  the  average  value  is  $15  per  acre,  but  poor 
tracts  may  be  bought  at  from  $1  to  $5  per  acre  ;  large  tracts  of  swampy  or  bog 
lands  are  adapted  to  the  growth  of  cranberries,  which  are  extensively  cnltivatea 
in  this  county.  In  Monmouth  unimproved  lands  run  from  $5  to  $300,  the  latter 
for  very  superior  timber.  Burlington  county  gives  an  average  of  86  to  $10  per 
acre,  pine  lands  and  white  cedar  swamp,  light  sand  and  black  peaty  soil ;  the 
former  growing  black ben-ies  and  straw l)emeS  admirably,  and  the  latter,  cran- 
berries, which  are  native  to  the  soil.  In  Camden  and  Gloucester,.  $15  to  $20 ; 
in  Cumberland,  Cape  May,  and  Atlantic  the  price  varies  from  $1  to  810  per  acre. 

The  value  of  unimproved  or  wild  lands  in  Pennsylvania  is  returned  at  prices 
tanging  from  $2  to  $45,  varying  according  to  location  and  timber  and  mineral 
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resourcee,  averai^'Dg  from  $10  to  $12  in  the  State.  In  Berks  county  nearly  one- 
fonrth  of  the  surface  is  hiily  and  timbered,  and  is  valued  at  $45  per  aere  for  the 
timber.  York  county  gives  an  average  of  $30 ;  Bradford,  Peny,  Crawford,  Erie, 
Lawrence,  $20 ;  Susquehanna,  Wayne,  Tioga,  Dauphin,  Clearfield,  Armstrong, 
Green,  Elk,  and  Warren,  $10  to  $15 ;  Franklin  as  low  as  $2.  Much  of  the 
wild  land  is  mountainous,  and  valuable  only  for  the  mineral  deposits  o^  growing 
timber,  while  portions  are  susceptible  of  the  highest  cultivation  and  improve-* 
ment,  or  adapted  to  grazing  and  daiiy  purposes. 

In  Newcastle  county,  Delaware,  there  are  little  or  no  wild  or  unimproved  lands. 
In  Kent  the  average  price  of  such  lands  is  given  at  $20  per  acre,  the  low  swamp 
lands  at  $10,  while  in  Sussex  the  average  is  placed  at  $10.  A  large  portion  of 
these  lauds  is  capable  of  high  cultivation,  and  is  now  being  rapidly  improved. 

The  average  price  of  wild  or  unimproved  lands  in  the  several  counties  of  Maiy- 
land  ranges  from  $1  to  $65  per  acre,  according  to  location,  resources,  &c.  In 
Washington  county  the  waste  lands  are  chiefly  in  the  mountains.  In  Mont- 
gomery the  average  is  from  $10  to  $20,  with  little  inclination  to  sell;  the  lands 
are  principally  old  fields,  grown  up  in  pine  and  sedge,  but  with  a  liberal  appli* 
cation  of  fertilizers  and  labor  are  susceptible  of  high  cultivation.  Baltimore 
county  contains  a  large  area  of  unimproved  lands,  part  forest,  heavily  timbered, 
part  worn  out  fields,  but  contiguity  to  the  metropolis  of  the  State  is  increasing 
their  market  value,  and  they  are  now  selling  at  an  average  of  $65  per  acre.  Tbe 
unimproved  land  in  Harford  is  chiefly  wooded,  and  the  average  value  is  given  at 
$40  per  acre.  Sedge  fields  may  be  purchased  at  about  the  same  figure.  Cecil 
reports  an  average  of  from  $10  to  $30,  and  Kent,  $10  per  acre,  most  of  the 
latter  being  low,  wet  lands,  studded  in  many  instances  with  scrubby  timber,  but 
clearing  and  draining  would  render  most  of  them  valuable.  In  Queen  Anne  tbe 
average  value  is  ^m  $15  to  $30.  In  Talbot  the  unimproved  land  has  good  red 
clay  subsoil  and  sandy  loam,  easily  improved,  worth  now  an  average  of  $20  per 
acre.  Anne  Arundel  reports  an  average  of  $35  per  acre  for  such  lands,  being 
susceptible  of  improvement  and  capable  of  producing  iruits  and  a  good  quality 
of  tobacco.  In  St.  Mary's  this  blass  of  land  is  chiefly  timbered  with  a  light 
growth  of  pine,  sometimes  oak  and  chestnut,  and  worth,  remote  from  navigation, 
$10  per  acre,  and  $20  near  the  water. 

Such  has  been  the  waste  of  war  in  Virginia  that  "unimproved"  lands  bave 
encroached  upon  cultivated  areas  until  nearly  all  the  State  is  "wild"  land.  The 
tracts  in  original  forest,  or  thrown  out  of  cultivation  and  covered  with  new  forest 
growths,  will  be  included  in  this  branch  of  the  subject.  In  Patrick  and  other 
southwestern  counties  the  price  is  quoted  at  $1 ;  in  Carroll,  50  cents ;  in  Nelson, 
25  cents;  in  Botetourt,  $1  to  $3;  in  Tazewell,  $2  50 }  in  Highland,  $2  75:  in 
Clarke,  $3  to  $6 ;  in  Washington,  $2  to  $3;  in  Buckingham,  $2  to  $5;  in  E^ing 
George,  $4  to  $10 ;  in  Stafford,  King  William,  Norfolk,  and  Craig,  $5 ;  in  York 
and  Middlesex,  $6;  in  Lancaster,  $5  to  $25 ;  in  Smyth,  $10  to  $25.  This  shows 
the  range  of  reports.  In  the  tide-water  counties  prices  range  trom  $5  to  $15  for 
wild  lands,  except  on  navigable  water,  where  the  value  depends  on  the  amount 
of  wood  and  timber,  sometimes  reacMng  $50.  Grood  lands  at  $1  per  acre  are 
found  in  Patiick.  Coal  lands,  four  miles  from  tho  railroad,  in  Montgomery,  can 
be  bought  for  $3  to  $5  per  acre,  and  for  $1  to  $2,  ten  miles  from  tne  railroad. 
In  Wythe  wild  lands  are  "almost  valueless,  except  in  the  neighborhood  of  iron 
works,"  one  of  a  class  of  facts  eveiy  where  appearing  in  Virginia,  which  illustrate 
the  creation  of  values  in  all  of  a  group  of  products  by  utilizing  one  of  them. 
In  Tazewell  are  tracts  of  thousanot  of  acres,  some  of  them  at  lower  prices  than 
government  lands.  On  these  mountain  slopes  and  in  valleys  the  pasturage  is 
unsurpassed  in  the  country,  and  much  of  it  is  excellent  land  for  tobacco,  grapes, 
and  fruit:  Among  the  mountains  are  also  rough  and  rocky  areas,  of  little  value 
except  for  minerals,  in  whieh  this  county  is  peculiarly  rich.  In  King  William, 
on  the  Pamunkey  and  Mattapony,  are  rich  hmds,  subject  to  overflow,  obtainable 
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at  $5  per  aero.  The  wild  lands  of  tbo  Blue  Ridgo  are  cxoecdini^ly  desiiable  for 
their  climate,  soil,  and  location  with  reference  to  markets.  They  can  now  be 
obtained  for  one-foarth  to  one-half  the  price  of  improved  farms.  The  growths 
are  oaks  of  several  varieties,  chestnut,  hickory,  dogwood,  poplar,  &o. 

Three  classes  of  wild  lands  are  found  in  North  Carolina :  first,  lands  exhausted, 
abandoned,  and  grown  up  to  bushes ;  second,  virgin  uplands,  generally  well 
timbered ;  and  third,  low  or  swamp  lands,  often  well  timbered.  The  first,  once 
fertile,  can  again  be  restored  in  time  and  by  good  management.  The  second 
and  third  can  be  had  at  prices  varying  from  50  cents  to  SIO  per  acre;  the  &:st 
at  even  lower  rates.  Pitch  and  turpentine  lands  abound  in  Duplin,  Lincoln, 
Cabarras,  Hertford,  Sampson,  Onslow,  and  Moore  counties,  and  can  be  had  for 
from  $2  to  $5,  according  to  quality  and  facilities  for  working  and  marketing. 

In  South  Carolina  very  low  prices  prevail  for  lands  of  various  character':  in 
'  Georgetown  district,  50  cents  to  $1  for  poor  pine  lands ;  in  Abbeville,  popr 
rid^s  and  abandoned  fields,  $2;  in  Sumpter,  sandy  with  clay  subsoil,  50  cents; 
in  Kicbland,  $1  to  85 ;  in  Marion,  cypress  and  oak  growth,  $2 ;  in  Barnwell, 
sometimes  yielding  GOO  bushels  sweet  potatoes  with  good  tillage,  $2.  Gold  is 
found  on  wild  land  in  Spartansburg ;  lead  in  the  same  county ;  copper  and  silver 
in  Pickens,  very  fine  ocbro  in  Abbeville,  and  immense  beds  of  kaolin  and  supe 
nor  bohrstone  and  marl  in  Barnwell  and  other  districts. 

In  Georgia  the  lands  classed  under  the  head  of  wild  or  unimproved  lands 
embraced  about  one-fourth  the  area  of  the  whole  State  in  1860,  the  figures  at 
that  time  being:  improved  lands  in  farms,  8,062,758  acres;  unimproved,  in 
&rms,  18,587,732  acre6;  wild  or  waste  areas,  (including  water,  &c.,)  not  in 
tanns,  10,461,510  acres.  The  proportion  of  cultivated  lands  is  smaller  now  than 
in  1860,  and  the  estimated  values  given  by  our  correspondents  range  from  25 
oenta  to  $15  per  acre,  according  to  location  and  resources.  In  Union,  Murray, 
Chattooga,  Gwdon,  Folk,  CampbeU,  Cherokee,  Jefferson,  Johnson,  Greene, 
Morgan,  Carroll,  Heard,  Taylor,  Carlton,  Schley,  and  Church,  embracing  all  the 
range  of  temperature  and  varieties  of  soil  in  the  State,  these  wild  lands  may  bo 
purchased  at  from  25  cents  to  $1  per  acre;  while  in  Floyd,  Cobb,  Milton,  For- 
ayth,  Columbia,  Warren,  Hancock,  Newton,  Butler,  Houston,  Crawford,  Stewart, 
and  other  counties  the  average  value  ranges  from  $1  75  to  $5,  generally  averaging 
something  over  $2.  In  many  sections  these  lands  are  mountainous  and  covered 
with  a  heavy  growth  of  timber,  and  the  soil,  when  cleared  and  cultivated,  capa^ 
ble  of  vielding  good  crops  of  com,  the  small  grains,  potatoes,  &c.,  and  are  well 
adapted  to  Mit-growing ;  while  in  others  the  lands  are  flat  and  swampy— -of 
little  value  bat  for  the  timber ;  but  the  larger  proportion  comprise  lands  snscep 
tible  of  high  cultivation  and  capable  of  growing  remunerative  crops. 

There  is  a  large  area  of  wild  or  unimproved  land  in  Florida^  held  at  figures 
varying  from  10  cents  to  $8,  averaging  from  $1  to  $2  per  acre.  In  Jackson  the 
onunproved  lands  are  claimed  to  be  better  than  the  nominally  improved,  and 
iiOAy  be  purchased  at  from  $1  to  $2  per  acre.  In  Liberty  the  average  value  is 
given  as  low  as  10  cents — ^land  low,  sandy  hummock,  capable  of  producing 
oranges,  sug^r-cane,  com,  potatoes,  rice,  and  long  cotton ;  Leon,  f  1  50  per  acre — 
quality  medium,  fair  while  fresh,  easily  cleared  and  cultivated ;  Baker  county, 
f  1  50  per  acre — very  productive  for  cotton,  sugar-cane,  potatoes,  vegetables,  &o. 
Duval  county,  average  50  cents  per  acre.  In  Alachua  nearly  aJl  the  wild  Lands 
are  owned  by  the  State,  the  general  government,  or  railroad  companies.  State 
landd  are  held  at  from  50  cents  to  $8,  mostly  the  former;  United  States  lands 
are  only  in  the  market  as  homesteads^  and  railroad  lands  vary  in  price  from  $1 
U)  S2  50.  The  land  is  principally  ''  pine  barren,"  considerable  heavy  pitch-pine 
interspersed  with  cypress  swamps,  and  in  sections  hummock,  the  latter  being  very 
lich.  The  greater  part  of  the  land,  however,  is  valuable  only  for  timber  and 
turpentine.  In  Levy  the  land  is  chiefly  timber,  and  valued  according  to  its  loca- 
tion. A  portion  of  this  land  is  comparatively  worthless,  consisting  of  sand-hills 
8 


Digitized  by 


Google 


114  AGBICULTUEAIi  EEPOBT. 

and  scmb  lands  covered  with  brush  and  filled  with  a  variety  of  wild  animals. 
There  is  plenty  of  government  land  upon  which  to  settle,  some  of  it  the  best 
hnmmock  land;  capable  of  yielding  an  average  crop  of  40  bushels  of  oom; 
prices  from  81  to  $5.  Manatee  county  also  has  considerable  hummock  lands  of 
first-mte  quality,  underlaid  with  mail,  worth  £rom  $5  to  $10  per  acre.  The  tim- 
ber of  the  hummock  consists  of  live  oak,  hickoiy,  red  cedar,  bog,  &c.,  while  the 
pine  is  the  turpentine  or  long  pine. 

The  average  pjice  of  unimproved  lands  in  Alabama  may  be  stated  at  $1  75, 
the  range  being  from  12  cents  to  $5,  including  a  variety  in  quality  and  natural 
capabilities.  In  Macon,  Conecuh,  Butler,  Chambers,  Morgan,  Tuscaloosay  and 
some  other  counties  the  general  character  of  such  lands  is  poor — pine  forests, 
with  a  thin  soil,  covering  large  areas.  In  some  sections  of  the  State  the  uncul- 
tivated lands  are  heavily  timbered  with  pine»  oak,  hickory,  poplar,  walnut,  mul- 
berry, &c.  They  are  generally  attached  to  plantations,  and  are  used  as  summer 
ranges  for  cattle  and  hogs.  With  a  proper  system  of  culture  and  an  industrious, 
energetic  population  a  large  proportion  of  the  now  unimproved  lands  wiU  be 
reclaimed  and  prove  of  great  value. 

Half  of  the  land  of  Mississippi  is  not  included  in  farms,  and  only  one-third 
of  the  area  in  fanns  has  ever  been  at  one  time  under  improvement.  In  the  best 
cotton  districts  cultivated  lands  have  been  comparatively  high,  but  few  wore  ever 
held  at  their  intrinsic  value,  on  account  of  the  extent  of  the  unocoupied  area  in 
the  southwest.  In  the  southeastern  portion  of  the  States  between  the  capital, 
Jackson,  and  Mobile,  in  Alabama,  the  population  is  sparse ;  the  land  mostly 
unentered ;  the  soil  sandy,  with  a  small  extent  of  rich  creek  bottoms,  the  price 
of  unimproved  tracts  varying  from  12  cents  to  $1  per  acre.  The  growth  i^  com- 
posed of  oaks,  hickory,  gum,  cypress,  and  long-leafed  pine,  the  mtter  predomi- 
nating, of  great  height  and  size,  of  industrial  importance  in  connection  with  tur- 
pentine-mwng  and  lumbering.  The  soil,  like  other  sandy  loams,  is  easily 
worked,  and  productive  for  a  few  years,  becoming  exhausted  with  constant  crop- 
ping and  no  fertilizing.  A  bale  of  cotton  per  acre  has  been  obtained  upon  siidh 
soil.  Sweet  potatoes,  in  unlimited  quantities,  are  easily  prodnoed,  and  might 
prove  a  source  of  large  revenue  under  the  new  mode  of  slicing  and  drying  fiu: 
distaat  markets.  The  castor-oil  bean  grows  finely  here,  and  might  be  made  a 
source  of  profit  and  improvement  to  the  soil.  Peaches  ace  a  sure  and  abundant 
orep,  begmning  to  bear  in  three  years  from  seed;  and  wool-growing  will  prove 
lemnneiative  and  a  valuable  auxiliary  to  tillage  farming,  wild  grasses  every- 
where abounding,  succulent  and  rank  in  growth  by  the  middle  of  Febroazy. 
The  water  is  excellent  and  the  climate  healthy.  All  that  is  needed  to  start  this 
region  upon  a  career  of  prosperity  is  a  railroad  to  the  Gulf  coast  £x>m  some  point 
<m  the  Mississippi  Central.  With  such  a  road,  land  now  a  drug  at  12^  cents  per 
acre  would  be  greedily  taken  at  $1,  and  eventually,  with  improvements,  would 
be  cheap  at  $20.  Similar  lands,  though  generally  better,  on  the  luxe  of  the  New 
Orleans,  Jackson  and  Great  Northern  roaii,  west  of  Pearl  river,  are  now  obtain- 
able at  $5  to  $10  or  $20  near  stations,  and  axe  bargains  at  those  prices.  In  the 
northern  part  of  the  State  unimproved  tracts  average  about  $1  per  acre ;  in  Hinds 
county,  $2  50  -,  in  Madison,  $2 ;  in  Washington,  on  the  river,  fine  Mississippi 
bottoms,  perhaps  unsurpassed  in  the  world,  $5  per  acre.  On  the  line  of  the 
Mobile  and  Ohio  railroad  $2  50  is  a  common  price.  In  De  Soto  are  some  60 
sections  of  '^  Mississippi  bottom"  at  $4  or  l^ss  per  acre. 

Under  the  heavy  depreciation  of  plantations  in  Louisiana  the  market  value  of 
wild  and  unimproved  lands  must  be  but  nominal,  and  our  correspondents  estimate 
them  at  from  ^^  but  little  value '^  to  $3  per  acre,  according  to  location  and  resources. 
These  lands  are  varied  in  character  and  quality,  j&om  light  sandy  loam  on  upland 
to  heavily-timbered  bottoms  and  cypress  swamps,  the  Pluvial  or  red  lands  being 
the  richest  kind  when  protected  from  overflow,  and  the  light  soil  susceptible  of 
thorough  cultivation  and  capable  of  producing  good  crops  of  com  and  cotton. 
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Wild  or  unimproved  lands  in  Texas  range  in  price  from  12  J  cents  to  $10  per 
acre,  and  embrace  a  very  large  proportion  dt  the  total  area  of  the  State,  less  than 
two  per  cent,  being  under  cultivation  in  1860,  the  census  figures  standing: 
improved  lands  in  farms,  2,650,781  acres }  unimproved  land  in  farms,  22,693,347 
acres ;  wild  or  waste  areas,  (including  water  areas,  &c.,)  126,541,412  acres. 
These  lands,  when  owned  by  the  State,  may  be  had  for  the  price  of  the  certifi- 
cate issued  f^m  the  land  office  at  Austin.  Where  lands  are  held  by  individuals 
under  Spanish  or  Mexican  grants  they  may  be  bought  in  large  tracts  as  low  as 
12^  cents  per  acre,  while  small  tracts  held  pnder  patents  from  the  State  are  held 
at  50  cents  to  tl  per  acre. 

Homesteads  and  other  government  lands  in  Arkansas  are  to  be  hod  in  nearly 
all  parts  of  the  State— >hiuy,  heavily  timbered  lands  in  Montgomery  at  $1  S5; 
Madison,  at  $3 ;  Benton,  table-lands  of  Ozark  mountains,  $3  to  t5,  suitable  for 
cereals  and  fruits ;  Johnson,  lands  held  by  speoolators  at  t5  to  $8  for  river  landi^ 
and  S3  to  $5  for  uplands;  and  State  lands  at  M  to  75  cents— ^e  same  held  by 
speculators  at  $1  to  $3,  and,  if  good  faxm  lands,  $8  to  85 ;  Sebastian,  river  lands 
$8  to  $15  and  uplands  $2  50  to  $5 ;  XJnion,  various  soils,  at  75  cents ;  St.  Fran- 
cis, $1  25,  capable  ef  produdng  400  pounds  of  cotton,  36  bushels  of  com,  ei 
20  bushels  of  wheat  or  oats;  Misflissippi  rice  lands,  annually  oveifiowed  and 
requiring  levees,  at  50  cents;  Monroe,  good  black  loam,  at  50  cents  to  $10; 
Prairie,  hill  or  upland  for  75  cents  and  bottom  lands  for  $1,  yielding  35  bushda 
com  and  20  bushels  wheat.  In  Drew,  farms  will  preduoe  200  to  300  pounds 
^nned  cotton,  15  to  25  bushels  com,  and  150  to  250  bushels  sweet  potatoes, 
without  manuring.  In  Clark,  at  forced  sale,  a  section  (640  acres)  sold  for  $15, 
and  a  quarter  (160  acres)  f<x  95. 

Wild  lands  in  Tennessee  are  quoted  at  six  cents  per  acre  and  upwards,  accord^ 
ing  to  location,  quality,  and  capabilities.  Mnoh  of  this  land  in  the  eastern 
counties  is  hilly  or  mountainous,  furnishing  good  summer  pasturare,  with  abund- 
ant and  valuable  timber,  and  capable  of  producing  good  crops  of  com  and  other 
products.  Tracts  can  be  procured  at  f  1  or  less  in  Greene,  Sevier,  Monroe,  Polk, 
Rhea,  Bledsoe,  Marion,  Coffee,  Lincoln,  Giles,  Montgomery,  Stewart,  Dickson, 
Hickman,  Peny,  and  all  mountainous  counties.  The  highest  price  reported  for 
wild  lands  is  $15  per  acre  in  a  portion  of  Weakley  county.  Among  tneee  low- 
prioed  lands  are  those  with  a  '^  red  sandy  loam,  rich  and  strong,"  tracts  of  '<  second 
bottom,  upland,  ridre,  and  mountain  land  well  timbered,  with  good  water,  healthy, 
producing  com  and  wheat,  and  excellent  for  fruits  and  tobacco  f  soils  where 
'^ fruits,  especially  peaches,  grow  to  perfection,"  and  localitiee  with  ''bottoms 
level  and  exoeediinffly  fertile,  upland,  rolling,  and  tolerably  productive."  There 
are  higher-priced  lands  of  great  fertility,  as  in  Haywood,  at  $3  to  $8;  ''the 
greater  portion  in  the  Hatchie  and  Forked  Deer  river  bottoms  subject  to  over- 
flow, and  thus  unfit  for  farming  purposes,  yet  abounding  in  the  finest  oak  and 
cypress  timber,  and,  with  levees,  capable  of  becoming  the  finest  farm  lands." 

The  estimated  value  of  unimproved  lands  in  Kentucky  varies  from  $1  per 
acre  up  to  the  price  of  improved  lands  in  the  several  counties ;  Rockcastle  aAd 
Pulaski  are  the  only  counties  reporting  as  low  as  $1  per  acre,  the  land  in  the 
former  being  "poor,  hilly,  and  heavy,"  and  in  the  latter  *'  varying  from  poor  freestone 
plateaus  to  rich,  north  slopes  and  hollows  in  limestone,  suited  to  fruit  culture." 
Lewis,  Lincoln,  Butler,  Ghnstian,  and  Graves,  report  from  $2  per  acre  upwards ; 
most  of  those  at  ^2  being  mountainous  and  poor,  though  some  are  covered  with 
heavy  forests  and  are  susceptible  of  improvement  and  will  produce  good  crops. 
Bnssell,  Edmonson,  Webster,  Livingston,  Ohio,  Hardin,  Laurel,  Gi^nup,  and 
others,  vary  from  $2  50  to  $5  per  acre ;  Anderson,  Owen,  Franklui,  IVimble, 
and  Metcalfe,  $5  to  $10  per  acre ;  while  Todd  and  Pendleton  estimate  at  $20 ; 
Kenton,  $25 ;  Oldham,  $30 ;  and  Bourbon  as  high  as  $75  to  $80  per  acre  j  the 
higher  figures  representing  lands  in  close  proximity  to  cities,  upon  lines  of  rail- 
road, or  with  valuable  timber  accessible  to  market.     In  Bourbon  county  the 
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lands  in  grass,  withont  building  improvements,  are  valued  at  875  per  aero. 
Along  the  Kentucky  river  these  nnimproved  lands  are  generally  rocky  and  hilly, 
and  in  timber,  suited  to  grass  and  fraits. 

In  the  Panhandle  counties  of  West  Virginia  wild  land  is  unknown.  All  is 
included  in  farms,  and  timber  reservations  are  generally  occupied  as  sheep  pas 
tures,  the  underbrush  being  kept  clear.  These  "  wood  pastures"  are  often  quite 
valuable  adjuncts  to  the  arable  portion  of  the  farms.  The  uhimprovcd  land  or 
woodland  of  Harrison  is  held  at  $20  per  acre.  Unimproved  tracts  in  Wood 
county  are  placed  at  $6  per  acre.  In  MarshaU,  on  the  Ohio,  below  Wheeling, 
unimproved  lands  are  worth  from  $6  to  $25  per  acre.  The  average  price  of 
unimproved  lands  in  Kanawha  is  $6  per  acre.  Unijnproved  lands  inTyler  are 
valued  at  $6  pw  acre;  in  Barbonr,  $2  to  $5-,  in  Bimdolph,  $3,  adapted  to  grass 
and  grain;  in  Nicholas,  $2;  in  Cabell^  $2^  suitable  for  grazing  and  fniit  grow* 
in^;  in  Grant,  $1,  good  for  sheep  pasture  and  timber;  in  Webster,  75  cents, 
vainable  for  grape  culture  and  wool-growing. 

About  one-third  of  the  counties  of  Ohio  report  no  lands  under  the  head  of 
^^  wild  or  unimproved ;"  others  have  but  little  of  that  class,  while  the  values  of 
those  reported  average  from  $15  to  $20  per  acre,  the  lowest  average  for  any 
county  returned  being  86  per  acre.  In  the  western  and  northwestern  part  of  the 
State  is  a  laige  area  of  almost  unbroken  forest,  nearly  level,  with  soil  of  good 
capacity,  in  many  cases  held  at  only  $5  to  $10  per  acre.  This.section  is  heavily 
timbered  with  oaks,  poplar,  walnut,  and  other  valuable  kinds  of  timber.  A  large 
portion  of  Henry  county  is  included  in  the  famous  ^^  Black  swamp,"  reaching 
over  an  extent  of  120  by  40  miles,  stud  to  be  unsurpassed  in  the  State  for  fer- 
tility of  soil;  surfEicehigh  and  level,  with  dense  growth  of  forest  trees;  soil 
from  three  to  twelve  inches  deep,  composed  of  decayed  leaves  and  vegetable 
matters ;  subsoil  a  yellow  day  loam,  rich  in  lime,  potash,  and  sUex.  In  Ottawa, 
on  Lake  Erie,  the  wild  are  chiefly  marsh  and  timber,  there  being  no  less  than 
20,000  acres  of  marsh  in  this  county,  valued  at  $1  to  85 ;  the  timber  averages 
$20  per  acre ;  soil  excellent.  The  southeastern  counties,  bordering  on  the  Ohio 
river,  contain  much  unimproved  lands,  containing  iron  and  c^>al,  and  very  suitable 
for  sheep  husbandry. 

Unimproved  lands  in  Michigan  are  reported  at  various  figm*es,  from  the  gov- 
ernment minimum  prices  up  to  $50  per  acre,  according  to  location  and  condition. 
In  Ontonagon,  in  the  northwest,  on  Lake  Superior,  the  average  value  is  $6  per 
acre.  Delta  county,  $1  25  to  $2  50;  Leelenaw  government  lands,  $1  25; 
held  by  individuals,  $5  per  acre;  Hason  government  lands,  $1  25  to  $2  50; 
State  s^vamp,  $1  25 ;  railroad,  about  $2  50 ;  the  swamp  is  in  cedar,  ash,  and 
hemlock  timber ;  when  cleared  makes  good  grass  land ;  Muskegon,  $8  per  acre ; 
soil  partly  clay  loam,  remainder  sandy  ;  Ottawa,  $8  50  on  an  average,  though 
some  fruit  lands  are  selling  as  high  as  $50  to  $75  per  acre ;  Kent,  average  value 
$15 ;  Van  Bureu,  $16  per  acre ;  Case,  $25,  if  dry  enough  for  ctiltivation  with- 
out draining ;  Branch,  $10  to  $40  per  acre,  mostly  timber ;  Hillsdale^  $10  per 
acre,  generally  broken  by  hills  and  swamps ;  Jackson,  worth  $25  to  $30  per 
acre;  Calhoun,  $15  per  acre;  Barry,  $10  per  acre;  Clinton,  unimproved  farm- 
ing lands  arc  worth  $9  per  acre ;  Gratiot,  $6  per  acre,  chiefly  farm  land,  very 
fertile,  producing  largo  crops  of  grain  and  grass;  Macomb,  $25  per  acre;  Lapeer, 
$5  to  $20 ;  Mackinaw,  $1  25  per  acre;  Bay,  $7  per  acre,  well  timbered ;  Iosco, 
$4  to  $15  per  acre ;  Alcona,  $1  25  per  acre,  though  holders  of  pine  land  reserve 
it  at  that  price ;  Ali)ena,  a  large  portion  of  the  forming  lands  belong  to  tho 
government,  and  can  be  purchased  at  $1  25  per  acre,  while  latid  in  second  hands 
commands  from  $3  to  $20,  according  to  quality  and  location.  In  several  counties 
aU  the  unimproved  and  timber  lan&  belong  to  fanns,  and  are  not  in  the  market 
separately. 

Unimproved  lands  in  Indiana  vary  greatly  in  price,  according  to  location  and 
resources.    If  located  near  railroads,  and  especially  if  timbered  heavily,  they 
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are  often  worth  more  than  improved  lands.  Some  of  the  finest  black  walnut 
in  use  by  cabinet-makers  is  obtained  from  this  State.  Peat  lands  are  attracting 
considerable  attention  in  St.  Joseph.  In  many  connties  are  found  coal,  building 
stone,  and  iron  ore,  which  enhances  the  value  of  the  lands. 

There  is  much  lUincHs  land  not  yet  brought  into  cnltiyation,  but  a  very  large 
proportion  is  included  in  farms,  some  of  them  still  owned  by  non-residentB  awaiting 
the  improvements  of  neighbors  to  become  valuable  without  expense  to  the  proprie- 
tors. In  1860  the  improved  land  was  returned  at  13,096,374  acres;  unim- 
proved upwards  of  22,000,000  acres,  since  which  date  these  proportions  have 
greatly  changed.  Prices  of  course  have  a  wide  ranfe— from  $2  to  S200  per 
axsie.  As  specimens  of  returns  in  a  few  localities  in  mffiBrent  parts  of  the  State, 
the  following  counnes  and  prices  are  named :  Stephenson,  $10  to  $15  per  acre; 
Winnebago,  $30  per  acre ;  unimproved  timber  land  with  timber  cut  off,  $6  to  $15 ; 
Kane,  swamps  owned  by  the  county,  $4  to  $10 ;  Cook,  $35,  mostly  low  bottom 
land  too  wet  for  cultivation,  yet  capable  of  producing  good  pasturage  and  mea- 
dow; Will  county,  $20;  Grundy,  $16;  Lee,  $4  to  $12;  Bureau,  average  $15. 

The  value  of  the  wild  or  unimproved  land  in  Wisconsin  runs  from  75  cents 
up  to  $50  per  acre.  In  Sauk  county  the  average  is  fixed  at  $4  50  per  acre ;  Co- 
lumbia, $8 ;  Marquette,  $2  50,  chiefly  good  for  pasture ;  Green  Lake,$10,  mostlv 
timber  land  and  marsh ;  Portage,  $2  to  $10,  embracmg  all  grades,  from  ricn 
alluvial  bottom  to  high  mountain  range ;  Outagamie,  $15,  soil  mostly  black 
loam ;  Calumet,  $20  to  $25,  fores};,  hilly,  very  fertile ;  Door,  $3 ;  Brown.  $1  25 
to  $50,  red  clay  and  black  muck ;  Fond  du  Lac,  $10  to  $50,  according  to  capacity 
for  natural  hay  or  burden  of  timber;  Washington,  $30,  timber,  good  soil; 
Ozaukee,  $50,  timber ;  Bacine,  $16,  about  30  per  cent,  timber,  10  per  cent, 
prairie,  and  60  per  cent  marsh;  Green,  $15;  La  Fayette,  $10  to  $20,  the  former 
for  barrens,  oak  openings  or  brush  lands ;  Crawford,  $5 ;  Richland,  $3  50,  rich, 
black  muck;  Vernon,  $3,  very  rich;  Monroe,  $3,  good  soil,  well  timbered; 
Jackson,  $2  to  $10,  on  the  east  side  of  Black  river  the  soil  is  sand  loam  and  ex- 
tensive pine,  tamarac,  and  cranberry  swamps,  on  the  west  side  mostly  oak  land 
and  openings,  and  small  prairies  and  valleys. 

In  Minnesota,  vast  quantities  of  government  lands  are  yet  unsold,  and  may 
be  purchased  at  the  minimum  price  of  $1  25  per  acre,  or  entered  as  homesteads. 
In  the  counties  which  have  been  taken  up,  unimproved  lands  are  held  at  higher 
figures,  from  $2  per  aero  upwards.  In  Carlton,  such  lands  command  $3  per  acre, 
loamy,  but  in  small  tracts  light  and  sandy;  in  Crow  Wing,  $2  50  per  acre; 
Moirison,  containing  public  Loids,  $1  25,  presenting  rare  advantages  for  settle- 
ment under  the  homestead  laws ;  Monongalia  and  Wright,  $5 ;  Washington,  $8, 
the  southern  half  of  the  county  mostly  prairie  of  the  best  quality ;  Carver,  $8 ; 
Scott,  woodlands,  $15 ;  Rice,*$7 ;  La  Sueur,  $6  to  $10,  capable  of  producing 
large  crops  for  a  long  series  of  years  withoat  manure;  Nicollett,  $2  50  to 
$10;  Brown  county,  a  portion  of  the  ^^  Sioux  reserve,*'  is  in  the  market,  at 
$1  25  per  acre;  Watonwan,  $7  50;  Faribault,  $3  to $6 ,'  Mowoi',  $6 ;  Freeborn, 
$3  50,  suitable  for  farming  or  grazing ;  Dodge,  $12  for  tillable  prairie,  timber 
$20;  Wabashaw,  $12  50,  rich  prairie;  Winona,  $5;  Houston,  $7,  soil  fertile 
and  productive,  especially  for  wheat.  There  is  a  vast  area  or  territory  yet  un- 
surveyed  \vithin  the  limits  of  this  State,  perhaps  one  half  of  the  whole  State, 
erubracing  a  variety  of  soil,  which  will  bo  open  to  settlcu:-  as  soon  as  tho  demand 
shall  require  the  government  survey. 

Unimproved  lands  in  Iowa  range  in  price  from  '}l  2^  to  $25  per  acre,  the 
former  being  the  minimum  price  for  public  lands  remiiining  unsold.  The  aver- 
age value  of  these  lands  now  in  private  hands,  or  the  property  of  speculators,  is 
probably  $6  to  $8  ;  tho  range  oi  prices  is  very  extensive.  In  Muscatine  there 
are  unimproved  lands  contignous  to  the  county  seat  held  at  $150  to  $200, 
while  in  the  valley  of  Cedar  river  lands  can  be  bought  at  prime  cost,  $1  25. 
Calhoun  county  coiilulns  300,000  acres  of  excellent  lunda  tlmt  are  imoccupied, 
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worth  83  per  acre.  Prices^  rapidly  advance  with  accession  of  population  and 
commencement  of  improvement,  and  railroads  enhance  real  estate  estimates  with 
wonderful  rapidity ;  so  that  high  pxioes  do  not  so  much  represent  snperior  quality 
of  soil  as  peculiar  advantages  of  position,  and  the  accident  of  improvement. 

The  wild  and  unimproved  lands  of  Missouri  range  in  price  from  $1  to  $70 
per  acre,  embracing  in  character  and  soil  as  great  a  variety  as  in  price.  In 
Garter  county  this  description  of  land  is  assessed  at  $1  30  per  acre.  Excellent 
land  for  cereals,  the  vine,  and  other  fruits,  and  for  stock-growing,  may  yet  be 
had  in  nearly  all  portions  of  the  State  at  comparatively  low  rates.  An  account 
of  the  agricultural  and  mineral  resouroes  of  the  uncultivated  lands  of  Missouri 
would  fill  a  volume.  The  northern  counties  present  superior  indnoements  for 
wheat  growing;  the  northeastem  and  Missouri  river  region  for  fhiits;  and  the 
soothwestem  sectbn  for  dairying,  wool-growing,  and  beef  production. 

Thero  is  still  a  great  deal  of  government  land  subject  to  entry  under  the 
homestead  laws,  or  purchasable  at  the  established  prices  for  public  lands.  In 
1860  the  total  area  not  included  in  farms  exceeded  21,000,000  of  acres,  against 
about  20,000,000  taken  up  in  farms,  only  about  6,000,000  of  which  was  actually 
under  cultivation. 

Unimproved  lands  in  Kansas  axe  hold  at  figuros  ranging  &om  the  government 
price  for  public  lands  up  to  $10  per  aere.  In  the  vicinity  of  Leavenworth  rolling 
prairies,  belted  at  regular  intervals  of  one  to  one  and  a  half  miles  with  oak, 
walnut,  hickory,  elm,  oottonwood,  and  pine  timbers,  with  soil  a  deep,  rich,  sandy, 
vegetable  mouldy  capable  of  yielding  enormous  crops,  aro  woith  $6  per  aaie. 
The  Osage  lands  are  held  at  from  $1  up  to  $20,  average  $3  50,  consisting  of 
timber  lands,  with  running  water ;  secend  bottom  or  middle  lands;  prajrie,  with 
ruaniag  or  standing  water ;  upland  prairie,  with  ravines  and  bu&lo  wallow  or 
thin  clay  lands.  In  Woodson,  at  $2  to  $6,  th«[e  is  rich,  sandy,  rolling  prairie, 
ctapBbleof  producing  2  tons  of  wild  grass  to  the  acre,  37^  bushels  of  oats,  and 
22  battels  of  wheat.  There  is  still  a  vast  area  of  public  lands  in  Kansas  held 
at  government  prices,  the  amount  in  I860  reaching  ^0,265,130  acres,  against 
less  than  2,000,000  acres  taken  up  in  farms. 

The  value  of  wild  or  unin^proved  lands  in  Nebraska  ranges  £rom  the  goveni- 
ment  minimum  price  of  $1  25  up  to  $10  per  acre.  There  are  niillions  of  the  heat 
prairie  lands  in  the  State  to  be  purchased  at  government  prices,  or  subject  to 
entiy  under  the  provisions  of  the  homestead  acts,  but  a  small  proportion  of  the 
State  haying  been  taken  up  by  settlers  or  speculators.  In  1860  there  were  over 
48,000,000  acres  of  wild  or  waste  areas  in  Nebnuka,  against  less  than  700,000 
acres  included  in  farms. 

The  average  value  of  wild  or  unimproved  land  in  Yuba  county,  California, 
is  $4  per  acre,  ci^ble  of  producing  immense  crops  of  wheat  and  other  cereals; 
in  Monterey  the  price  ranges  from  50  cents  to  $2  50  per  acre;  Del  Norte,  $1  25, 
chiefly  nountainous,  and  w  heavily  timbered,  mostly  with  red  wood.  In  Amador 
o«r  reporter  says  the  wild  lands  are  worthless.  In  Toelumne  these  lands  belong 
to  the  United  States,  and  may  be  taken  up  by  settlers.  The  valleys  have  a 
ridi  alluvial  soil,  capable  of  raising  almost  any  crop  with  irrigation.  The  hills 
are  volcanic^  calcareous,  granitic,  and  slaty,  and  inmish  the  beet  of  sites  for 
vineyaids,  and  yield  good  crone  cKf  grain  if  sown  early  in  the  season.  Our  San 
Francisco  correspondent,  spea&ing  for  the  State,  says: 

We  havo  so  sparse  a  population,  however,  that  tlMre  aro  vast  (pumtitiM  of  cood  arable 
land  which  can  be  puTclutsed  of  govenunent  at  irom  $1  95  to  |8  50  pw  acra,  while  somo  of 
the  larg>e  grant  owners  are  willing  to  sell  good  landA,  but  not  Teiy  eligibly  situated  for 
market^  at  the  same  prices.  The  Central  and  Western  Pacific  railroad  companies  also  sell 
land  within  a  ftw  miles  of  the  lines  of  their  roads  from  $2  50  to  tlO  per  acre.  Almost  all 
of  tlK  Talley  lands  of  the  State  may  be  termed  wheat  lands,  the  great  majority,  with  proper 
ploofihiBg,  producing  from  15  to  4U  bushels  per  acre.  Almost  any  product  of  the  north  tern- 
pemte  aonecan  be  raised  on  the  ordinary  laiids  in  California.  Beside  the  parties  named  the 
State  has  largo  quantities  of  swamp  or  overflowed  lands,  (which  can  be  reclaimed  at  moderate 
expense,)  and  school  lands  in  different  sections,  which  can  be  porchased  at  from  (1  to  fS  50 
per  acre. 
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Probably  two-thirds  of  the  lands  of  Oregon  are  for  sale  at  government  prices ; 
settlements  now  being  principally  confined  to  a  strip  bordering  upon  the  Pacific, 
and  embracing  about  one-third  of  the  area  of  the  State.  There  is  much  declivitous 
and  barren  mountain  land,  and  many  fertile  valleys  capable  of  supporting  a 
laige  population. 

The  settled  land  of  Washington  Territory  is  chiefly  valley,  heavy,  rich, 
alluvial  soil,  suited  to  the  cereals  and  vegetables.  In  some  localities  the  land 
la  prairie,  good  for  wheat  and  fine  for  grazing.  There  is  a  vast  quantity  of 
government  land  remaining  for  sale,  or  subject  to  entry  under  the  homestead 
laws,  or  soldiers'  warrants,  in  this  Territory. 

The  wild  lands  in  New  Mexico  are  of  little  value.  Lands  held  by  private 
parties  fluctuate  in  accordance  with  the  necessities  of  the  holder  or  the  wants  of 
the  purchaser.  There  are  large  tracts  of  land,  however,  subject  to  entry  under 
the  homestead  laws,  or  purchase  at  government  prices.  They  are  at  some  distance 
from  settlements,  and  are  visited  by  hostile  Indians.  The  country  is  veiy 
mountainous,  but  has  rich  valleys  in  which  almost  anything  will  grow  to  advantage 
when  water  can  be  procured  for  irrigation. 

RBCAPITTJLATION. 

The  following  is  a  statement  showing  the  increase  or  decrease  of  noniiaial 
values  of  fann  lands  in  the  sevmd  States  since  1860. 


states. 


Incratto, 
peree&t 


peroflDt 


Stetei. 


InerMse. 
peroenU 


Sfl«r  Hampshire 
VevBont 

huiettfl. 


RewToik 

New  Jeney 

Pennf ylvanla . . 

Delaware 

Vaiyland. ...... 

Vliginia 

Nortli  Carolina . 


19 
17 
17 
17 
18 
90 
28 
30 
25 
66 
SO 


Oeorsia  .. 
norida... 


27 
90 
60 
55 
S5 


KlMiasippl. 
Itonhdniia  . 

Texas 

Ariumsos.. 


West  Virginia . 

Kentneky 

Miflsouri 

lUiDOlB 

Indiana 

OWo 

Michigan 

WbooDsln 


Iowa 

Kaasas — 
Nebraska  . 


TO 


3S 
10 

32 

42 

27 

38 

100 

...»...... 

75 
ISO 

175 

WOOL  AND  WOOLLENS. 

T^  supply  of  wool  for  the  fiscal  year  ending  June  30,  1867,  was  from  the 
liome  product,  (1866,)  115,000,000  pounds;  the  imports  of  1866,  67,917,031 
pounds,  besides  the  accumulation  from  previous  importation,  and  a  considerable 
introduction  of  shoddy.  This  produced  a  glut  in  the  market  from  which  wool- 
growers  suffered  severely,  while  the  manufacturers  endured  a  pressure  of  equal 
severity  from  over-importations  of  woollens  and  £pom  immense  stocks  of  army 
goo^Ls.  Other  countries  were  in  the  same  condition  of  over-pro4uction,  and  our 
wool-producers  have  only  been  saved  from  utter  prostration  by  the  timely  enact- 
ment of  the  tariff  law. 

Although  the  tariff  did  not  go  into  effect  at  the  conimeiicement  of  the  fiscal 
year,  leaving  10,000,000  pounds  to  ceme  in  within  the  month  of  July,  the 
imports  for  the  year  were  reduced  to  36,318,299  pounds. 
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The  following  will  sLow  the  flailing  off,  in  quantity  and  value,  in  the  fiscal 
year  1866,  ending  Jane  30,  1867  : 


Dutiable. 

Free. 

Total. 

1865 

Pounds. 
40,372,075 
67,917,031 
36,318,299 

Pounds. 
3,486,079 
1,206,234 

Pounds. 
44,858,154 
69,123,265 
36,318,299 

1866 

1867 

The  following  is  an  estimate  of  the  wool  on  hand  in  the  several  States  at  the 
close  of  the  last  winter : 


States. 


Pounds. 


States. 


Pounds. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts . . 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

PennsylTania  — 

]>elaware 

Maryland 

Virginia 

North  Carolina... 
Sotith  Carolina... 

Georgia 

Alabama 

Mississippi 


263,389 

278, 176 

406,785 

210, 176 

51,220 

194,895 

997,512 

38,788 

796,550 

8.193 

66,129 

131,725 

71,650 

28,778 

75,570 

46,286 

77,184 


Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia. 
Kentucky  .... 

Missouri 

Illinois 

Indiana , 

Ohio 

Michigan 

Wisconsin 

Minnesota  .... 

Iowa 

Kansas 


11,778 
310,262 

23.437 

46,205 
236,250 
313,551 
330,609 
957,750 
504,378 
1,615,108 
1,480,571 
620,649 

58,053 
932,895 

27,483 


Total. 


16,211,985 


The  increase  of  wool-growing  west  of  the  Mississippi  is  Very  marked.  This 
is  shown  by  the  movement  of  railroad  freights  and  the  course  of  trade.  The 
shipments  of  wool  from  Ghieago  have  regularly  increased  since  1860,  when  they 
were  only  839,269  pounds.  The  rapidity  of  the  increase  for  five  years  is  thus 
shown :  • 

Pounds. 

Year  ending  March  31,  1864 3, 485, 967 

Year  ending  March  31,  1865 7, 554,  370 

Year  ending  March  31,  1866 9, 923, 069 

Year  ending  March  31,  1867 12, 391,  933 

Year  ending  Mareh  31,  1868 11, 293, 717 


.Chicago  prices  have  been  as  follows  since  1862,  at  which  date  the  currency 
had  not  depreciated,  and  wool  commanded  a  price  in  the  early  part  of  the  season, 
little  above  thp  average  value  of  wool  for  a  previous  period  of  five  yeara  or  more : 


1867. 

1863. 

1805. 

1861. 

1863. 

1862. 

June -.--.  -.-.- 

24  to  47 

20  to  50 
17  to  48 

30  to  35 
45  to  50 

45  to  52 
45  to  56 

64  to    8fi 
75  to    95 

50  to  55 
55  to  (K) 
55  to  62 

25  to  50 

July 

25  to  50 

August ......  ............ 

44  to  48 

r»r^  tn  r-^fi    Hi  to  kjs 

45  to  50 
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Wool  at  12  cents  per  pound,  or  less,  (act  March,  1865) 

Wool,  Yalne  12  cents  per  pound,  or  less,  cost  increased  bj  addi- 
tional charges  to  over  12  cents  per  pound,  (act  July  28, 1866). . 
Clothing  vrools,  class  No.  1,  32  cents  or  less............  .••••. 

PoundM. 
10,412,130 

78, 192 

2,364,753 

3,755,335 

25,734 

18,410,248 

761, 145 

510,762 

$1,087,170 

10.031 
367,393 
634,606 

Combing  wools,  class  No.  2,  32  cents  or  less 

Combine  wools,  class  No.  2.  32  cents  or  more. . -_.. 

9,047 

3,454,495 

155,161 

Wool  at  12  to  24  cents  ner  nound 

Wool  at  24  to  32  cents  per  pound 

Wool  at  32  cents  or  more  per  pound 

197,275 

Total 

36,318,299 

5,915,178 

ftliArlrlv.  /(r.CL..  At  12  AAntfl  n«r  -nnnrK?  /Intv.  _                  _  _     

950,902 
4,269,394 

$83,542 
434,937 

Shoddj,  &c.,  at  3  cents  per  pound  duty 

Total .' 

5,220,296 

518,479 

Imports  of  manufactures  of  teool  during  the  fiscal  year  endistg  July  1,  1867. 


Duty. 


Qnantity. 


Yalno. 


Woollen  cloths,  at  |2  or  lesi  per  sqnare  jnrd 

Woollen  cloths,  at  over  $3  per  sqnoro  Tard 

Shawls  at  less  than  |2  per  sqnare  yard 

Shawls  at  $2  and  OTor  per  sqaare  yard 

Blankets  not  over  28  cents  per  poand 

Blankets  over  28  and  not  over  40  cents  per  pound. 

Blankets  over  40  cents  per  pound 

All  other  monnfactores  of  wool  not  speclfled, 

valne  less  than  |3  per  sqatiro  yard. 
All  other  manntiFictures  of  wool  not  specified, 

valne  over  $2  per  square  yard. 
Flannels,  not  colored,  at  9}  cents  or  less  per 

square  yard. 
Flannels,  colored  and  white,  at  orer  30  cents  per 

square  yard. 

Flannels  composed  in  part  of  silk 

Carpets — ^Wilton,   Saxony,  Aubusson,   velvet, 

and  all  Jacquard  woven,  at  $1  25  or  less  per 

square  yard. 

Carpets,  oTer  $1  25  per  square  yard 

Carpets,  Bmssels  or  tapestry,  printed  on  the 

warp. 
Carpets,  treble  ingrain,  3  ply,  and  worsted  chidn 

Venetian. 
Carpets,  tTTO  ply,  ingrain,  and  yam  Venetian  .. . 

Carpeta,  druggets,  bocUngs,  and  felt 

Carpets,  of  wool,  flax,  or  whatever  material  not 

otherwise  provided  for. 
Tarns  of  wool  and  worsted,  at  less  than  50  cents 

per  pound. 
Yams  of  wool,  over  50  cents,  not  above  $1  per 

pound. 

Yams,  value  ovcrfl  per  pound 

Balmorals,  and  all  skirting  of  wool,  worsted,  or 

other  material. 
Dress  goods  of  wool  or  worsted,  wholly  or  in 

part,  gray  or  uncolored,  at  not  over  33  cents 

per  square  yard. 
Dress  goods  of  wool  or  Wonted,  wholly  or  in 

part,  gray  or  uncolored,  at  over  30  cen^j  per 

square  yard. 
Printed  or  colored,  at  not  over  39   cents  per 

square  yard. 
Printed  or  colored,  at  over  30  cents  per  sqnore 

yard. 
Hosiery,  sliirts,  and  other  knit  goods  of  wool  or 

mixed. 
Bunting,  and  other  manufactures  of  worsted, 

mohair,  alpaca,  or  goat's  hair,  &c.,  not  other* 

wise  provided  for. 
Felting  and  endless  belts  for  paper  or  printing 

mad^incs. 
Hats  of  wool 


24  cts.  per 
24  cts.  per 
24  eta  per 
24  eta  per 
12  cts.  per 
24  cts.  per 
24  cts.  per 
24  cts.  per 


lb.  and  40  per  et 
lb.  and  45  per  oi . 
lb.  and  40  per  et , 
lb.  and  45  per  ct , 
lb.  and  80  per  et 
lb.  and  25  per  ct 
lb.  and  30  per  ot 
lb.  and  40  per  ct 


94  cts.  per  lb.  and  45  per  et . 
24  cts.  per  lb.  and  30  per  ot 
24  cts.  per  lb.  and  35  per  ct 


50  per  cent 

70  cents  per  square  yard  . . . 


80  cents  per  gqoaro  yard  . .. 
50  conts  per  square  yard.. . 

40  cents  per  square  yard . . . 

35  conts  per  square  yard  . . . 
25  cents  per  iquare  yard  .. . 
40  per  cent 


16  ets.  per  lb.  and  95  per  ct . 

20  ct8.*per  lb.  and  25  per  ct 

94  cts.  per  lb.  and  SO  per  ct . 
24  cts.  per  lb.  and  35  per  ct . 

4  cts.  per  square  yard  and 
25  per  cent 

6  cts.  per  square  yard  and 
30  per  cent. 

4  cts.  per  square  yard  and 

30peret. 
6  cts.  per  square  yard  and 

35  per  cent. 
20  cts.  per  lb.  and  30  per  ct  . 

50  per  cent 


7,081,99 

81,686 

12,840 

61 

610,438 

55,944 

134,146 

567,460 

23 

6,213 

95,215 

133 
64,786 


378,587 
1,4,-10,667 

59,616 

168,169 
247,980 
138,991 

476 

46,230 

308,577 
278,179 

396,455 


182, 201 

36,826,001 

15,771,611 

368.234 


20  cts.  per  lb.  and  35  per  ct 
24  cts.  per  lb.  and  35  per  ct 


147, 943 
G26 


$n,  462, 367 

159,915 

20,953 

179 

127,843 

19,563 

75,589 

414,490 

73 

8,773 

119,400 

969 
71,890 


557,070 
],47^633 

40,C46 

126,083 
117, 331 
332,666 

199 

40,288 

304,563 
256,543 

86,218 


61, 4C0 

8,707,175 

7, 104, 723 

833^160 

6,468^338 

149,629 
2,493 
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Imports  of  manufacturer  of  tooo/,  8^c — Continaed. 


Duty. 


Qaontlty. 


$VrUae. 


ICatg,  Bcreens.  nigs,  covers,  &c.,  as  carpets  of 

like  material,  all  other  mats  of  wool  and  otbar 

material. 
Ready -made  clothiog,  wholly  or  In  part  of  wool. 

GlotbB 

Shawls 

All  manufactures  wholly  or  in  part  of  wool  not 

otherwise  provided  for. 

Flannels 

Blankets 

Hats  of  wool 

Knit  goods,  hosiery 

Shirts,  drawers,  and  other  knit  goods 

Balmorals 

Woollen  and  worsted  yarns 

All  manafoctures  of  eveiy  description,  composed 

wholly  or  in  part  of  worsted. 
Women  and  children's  dross  goods,  and  real  or 

imitation  Italian  eloths,  wholly  or  in  part  wool 

or  worsted. 
Clothing,  roady-made,  and  wearing  apparel  of 

every  description,  composed  wholly  or  in  part 

of  wool  or  worsted. 

Readv  made 

Articles  of  wear 

Webbings,  beltings,  bindings,  braids,  galloons, 

&e.t  of  wool,  worsted,  or  mohair,  or  in  part  of 

either,  unmixed  with  silk. 
Bunting ^ - 


45  per  cent . 


24  cts.  per  lb.  and  40  per  ct 
50  cts.  per  lb.  and  35  per  ct 
50  cts.  per  lb.  and  35  per  ct 
50  cts.  per  lb.  and  35  per  ct 


79,888 

1,723,532 

75.422 

12,714 

4,174 
in.  840 
153  216 
36,763 
4,969 
4,117 
122,478 
65t3$9 

11,616,335 


Carpets,  Anbusson  and  Axminster,  and  carpets 

woven  whole. 
Carpets,  Saxony,  Wilton,  and  Toumay  velvet, 

wrought  by  the  Jaoquard  machine. 
"     lets,  Bnlsselst  wrought  by  the  Jaoquard  ma- 


50  cts.  per  lb.  and  40  per  ct 
50  Gta  per  lb.  and  40  per  ct 
50  cts.  per  lb.  and  50  per  ct 


20  cts.  per  square  yard  and 

35  per  cent, 
50  per  cent 


22,739 

116 

101,984 


14,706 


fHurpets,  patent  velvet  and  tapertry  velvet.. 
Ovrpets,  tapestry  Brussels 


Oarpets,  treble  ingrain,  3-ply>  and  worsted  ehiUa 

Venetian  carpet. 
Carpet,  yam,  yeaetUii,  and  2-ply  ingrain 


Carpets,  druggets  and  bockings,  printed,  col- 

orad,  or  otheVwIse. 
Carpets  of  wool,  not  otherwise  specified 


70  eti.  per  square  3 

35  per  cent 
44  ets.  per  square  ] 

35  percent 
40  cts.  per  square  ; 

35  per  cent 
S8  cts.  per  square  ] 

35  per  cent 
17  cts.  per  square  3 

35  per  cent 
13  cts.  per  square  ; 

35  per  cent.  ' 
85  cts.  per  square  3 

35  per  cent 
40  per  cent 


yard  and 

17,566 

yard  and 

187,  »6 

yard^nd 

59,135 

yard  and 

e81,918 

yard  and 

18,870 

yard  and 

28,666 

yard  and 

15,574 

Total. 


$133,  US 


181, 619 

2,624,141 

264,006 

14,4(77 

6,326 
72,036 
121,166 
90,844 
7,039 
4.995 
155,406, 
74,«90 

3,437,717 


47,093 

308 

186,434 


5,662 

261,  a8» 

104,  M7 

^7,998 

18^  Ml 

91,013 

8,909 


45^813,912 


It  will  be  seen  that  four-fifths  of  tlie  imports  of  wool  have  come  in  either  at 
three  or  six  cents  duty ;  that  the  average  original  cost  of  the  entire  importation 
bnt  slightly  exceeds  16  cents  per  pound ;  that  the  average  duty  on  all  low- 
priced  wool  does  not  reach  five  cents,  and  on  total  imparts  searcely  six  cents  per 
pound.  Buenos  Ayres  has  furnished  22  per  cent,  of  foreign  wools,  England  19, 
Chili  10,  and  Brazil  5  per  cent.  The  increase  of  duty  from  three  to  six  per  cent, 
appears  to  have  excluded  practically  the  Chili  wool.  Under  the  six  cents  duty 
the  importations  from  England  and  Russia,  on  the  Black  Sea,  have  ea^sh  averaged 
21  cents,  while  those  from  Buenos  .Ayres  and  the  Cape  of  Good  Hope  have 
averaged  about  16  cents. ;  the  total  imports  under  the  three  cents  duty  (value 
12  cents  or  less)  average  10  cents,  and  those  of  the  six  cents  duty  (value  IS  to 
24  cents)  average  nearly  Id  cents. 
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AGRICULTURAL  EXPORTS. 


Statement  of  the  exports  of  the  growth  and  agricultural  products  of  the 
United  States^  loith  their  immediate  manufactures,  for  the  year  ending 


June  30, 1867. 


Products  and  manufactures. 


living— hogs number. 

Homed  cattle do... 

Horses.... do... 

Mules do.-- 

Sheep :---.do... 

AU  other  and  fowls do... 

Poultry..., 

Animal-matter— guts,  skins,  bladders,  &c. 


Pork pounds. 

Hams  and  bacon do... 

Liurd do... 

Lardoil gallons. 

Neat's-foot  and  other  animal  oils do 

Beef pounds. 

Pnaerved  meats 

Tallow pounds. 

Hair,  unmanufactured.... • , 

Hair,  manufactured 

Butter pounds. 

Cheese do — 

Candles,  tallow,  &^ do — 

8«H>,  perfumed do — 

Soap,  other do 

Glue do..,, 

Stearine do.... 

W«x do.... 

Leather do.... 

Leather,  morocco  and  other  fine do 

Leathern  boots  and  shoes pairs., 

Leathern  saddlery  and  harness 

lieathem  manu&ictures  not  specified 

Wool pounds.. 

Manufactures  of  wool  not  specified 

FnxB  and  skins 

Apples,  green  or  ripe bushels. 

Fruit,  green,  ripe,  or  dried 

Potatoes bushels., 

Onions do.... 

Pickles  and  sauces , 

Breadstufis— Indian  corn i bushels.. 

Indian  meal barrels.. 

Wheat bushels.. 

Wheat  flour barrels.. 

Bye bushels.. 

Bye  flour barrels.. 

Other  small  grain  and  pulse 

Bice pounds. 

Bread  and  biscuit do 

Cotton,  sea-island do 

Cotton,  other  kinds do  — 

Cotton  manufactures,  colored yards. . 

Cotton  manufactures,  uncolored do 

Cotton  manufactures,  all  other 

Clover  seed bushels.. 

Flax  seed do — 

Linseed  oil gallons.. 

Oil  cake pounds.. 

Hemp,  unmanufactured : cwts.. 


Quantity. 


3,557 

10,221 

905 

1,606 

7,882 


^,374,877 
25,648,226 
45,608,031 
144, 158 
13,968 
14,182,562 


23,296,931 


4,912,355 

52,352.127 

3,298,038 


5,493,954 

9,760 

29,906 

253,065 

462,'946 


313,290 


307,418 


81,337 


512,380 
115,406 


14,889,823 

284,281 

6,146,411 

1,300,106 

147,353 

14,603 


1,39:,  007 
7,610,400 
6,742,314 
654,731,274 
674,426 
6,020,731 


46,214 

1 

21,918 

75,053,925 

5,328 


Digitized  by 


Value. 


i40,092 

268,236 

140,549 

213,589 

69,849 

45,370 

776 

19,018 

3,597,690 

3,291,176 

6,634,566 

176,363 

15,189 

1,727,350 

146,999 

2,747,618 

67,066 

17,420 

1,184,367 

7,893,535 

566,492 

50,467 

559,565 

2,502 

3,786 

96,282 

160,080 

13,181 

681,706 

97,352 

97,288 

130,857 

94, 096 

1,664,066 

142,023 

158,999 

506,875 

108,714 

18,797 

14,871,092 

1,555,585 

7,889,555 

12,803,775 

133,514 

112,414 

2,897,834 

100,338 

626,061 

4,354,841 

197,115,582 

139,946 

1,142,451 

3,325,820 

256,694 

5 

34,079 

1,932,305 

75,245 


Google 


128 


AGRICULTUEAL  EEPOBT. 
Statement  of  exports,  &c. — Continued. 


Prodacts  and  moDufactures. 


Munafactures  of  hemp— bags 

Cables  and  cordage cvrts . 

Hemp  cloth 

All  other  niannfactures  of  hemp  . 


Hops pounds. 

Hay tODs- 

Ginseng pounds . 

Salt bushels. 

Beer,  ale,  porter,  and  cider,  in  bottles ^ dozens . 

Beer,  ale,  porter,  and  cider,  in  casks gallons . 

Spirits,  distilled  from  molasses do... 

Spirits,  distilled  from  grain do... 

Spirits,  distilled  from  other  materials do . . . 

Spirits  of  turpentine .• do... 

Wine * do... 

Molasses do... 

Vinegar do... 

Sng^,  brown pounds. 

Sugar,  refined do... 

Candy  and  confectionery 

Cigars M. 


Snuff pounds. 

Tobacco,  manufactured do. 

Leaf  tobacco,  unmanufactured do. 

Wood  and  manufactures  of  wood : 

Boards,  planks,  and  scantling Mfeet. 

Boats  and  oars 

Hewn  timber tons. 

Laths  and  pickets 

Masts  and  spars 

Other  lumber 

Shingles .* M. 

Shooks  for  barrels  and  hogsheads 

Shooks  for  boxes 

Staves  and  headings M. 

Hogsheads  and  barrels,  empty number. 

Hoops  and  hoop-poles M. 

Household  furniture « 

Manufactures  of  wood  not  specified 

Ashes,  pot  and  pearl cwt. 

Rosin  and  turpentine barrels. 

Tar  and  pitch do. 


Quantity. 


12,901 


1,001,603 

5,028 

479,974 

605,825 

975 

P9,875 

1,720,049 

549,310 

1,473,592 

1,513,225 

31,288 

59,544 

93,694 

294,907 

7,a35,268 


6,101 

24,342 

9,601,142 

184,803,065 

131,666 

51^467* 


29,747 


24,565 

104,358 

12,231 


1,596,592 

334, 104 

21,557 


Value. 


(13,026 

265,448 

763 

200,877 

362,946 

109,776 

535,883 

304,030 

3,189 

33.591 

687,334 

408,626 

750,712 

980,699 

43,078 

37,126 

28,819 

28, 110 

817,633 

13,475 

144,169 

12,576 

.  2,795,008 

19,620,159 

3,103,669 

179,923 

571,813 

14,891 

62,913 

1,378,713 
152,427 

2,778,277 
699,279 

3,081,588 
173, 148 
659,  .530 

1,052,249 
930,154 
168,882 

1,984,865 
84,552 


A  recapitulation  of  exports  of  the  growth  and  agricultural  products  of  the 
United  States^  and  tlmr  immediate  manufactures,  for  the  year  ending 
June  30, 1867. 

Animal  production 132,515,115 

Breadstuffs 40,983,168 

Wood  and  its  products 17,076,873 

Cotton  and  its  manufactures 206,078,640 

Miscellaneous 31,429,783 

Total 328,083,579 


A  synopsis  of  statistical  and  general  data  relative  to  the  condition  and  pros- 
pects of  southern  agriculture — a  mass  of  which  has  been  collected  by  the  statis- 
Uoal  division  of  this  department — will  be  found  in  another  portion  of  this  volume. 

J.  R.  DODGE. 

Hon.  Horace  Capron,  Commissioner. 
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POPULAR  VARIETIES  OF  HARDY  FRUIT. 


By  F.  R.  Elliott,*  Cleveland,  Oino. 


The  followiDg  descriptions  of  popular  fruits  have  been  prepared  as  a  continua- 
tion of  former  articles  published  in  the  Reports  of  the  Department  of  Agriculture, 
originally  designed  to  be  continued  from  year  to  year  until  the  records  of  tho 
Department  should  furnish  a  complete  history  and  description  of  all  tho  best 
fruits  gro^^Ti  in  the  United  States. 

In  making  selections  annually  of  a  few  Tarieties,  out  of  the  many  hundreds 
known,  the  author  has  been  guicled  by  his  own  pei-sonal  experience  and  extended 
observation,  and  the  suggestions  and  opinions  of  many  eminent,  intelligent 
pomologists.  New  varieties  are  being  constantly  produced,  but,  except  in  rare 
cases,  wTiere  all  the  tests  have  been  favorable,  it  has  not  been  thought  best  to  intro- 
duce them  as  part  of  these  reports,  until  the  older  and  leading  popular  sorts  have 
been  described. 

APPLES. 

AHSRICAX  GOLDEN   EUSSET. 

Synonyms. — Bullock's  Pippin,  Sheep  Nose,  Golden  Russet,  Little  Peannain. 

Fruit — Size,  small  to  medium  j  form,  roundish  conical,  and  when  well  grown 
veiy  regular ;  color,  light  rich  golden  yellow,  mostly  overspread  with  a  soft, 
warm,  thin  russet,  and  in  some  faintly  blushed  and  marbled  with  red ;  stem,  rather 
long,  slender;  cavity,  narrow,  regular;  calyx,  small,  closed;  basin,  shallow, 
recTilar,  sometimes  slightly  furrowed ;  flesh,  yellowish,  fine  grained,  very  tender, 
jmcy,  almost  butteiy-,  mild,  rich  sub-acid,  aromatic,  sprightly ;  core,  largo  for  the 
size  of  the  fruit ;  seeds,  abundant,  ovate,  pyriform ;  season,  November  to  Marcli. 

Tree. — A  moderately  vigorous  upright  grower,  forming  a  medium-sized,  rouiul- 
hfeaded  orchard  tree,  witbi  rather 
erect  slender  shoots,  hardy  and 
healthy,  except  in  rich  prairie 
bottom  lands. 

Bb^acks. — In  quality  this 
variety  is  almost  unsurpassed, 
possessing,  when  well  grown,  a 
aelicate,  rich,  pear-like  flavor. 
At  the  north,  except  in  very  rich 
ground,  however,  it  is  liable  to 
spot  and  blotch  with  hard  fun- 
goid spots  that  destroy  its  ap- 
pearance, and  partially  destroy 
its  delicacy.  In  the  sandstone 
soils  of  the  south  and  west, 
wherever  it  is  grown,  it  is  one  of 
the  most  desirable  for  the  table; 
but  nowhere  a  profitable  variety 
for  market  purposes. 

"  In  view  of  an  accumulation  of  lot  ten  from  readera  of  these  reports  bocomiog  qui  to  bur- 
densome, tho  aathor  desires  to  state  that  he  is  not  a  nurseryman,  cor  in  any  way  connected 
with  the  sale  of  trees. 
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CANADA  REINETTE. 

Synonyms, — Canada  Pippin,  Portugal,  Canadian  Rcinette,  Janaurea,  Pommo 
de  Caen,  De  Bretagne,  Rcinette  de  Grosse  du  Canada,  German  Green,  Wahr 
Reinette,  Reinette  du  Canada  Blanche,  Grosse  Reinette  d'Angleterre,  Reinetto 
dn  Canada  aCortez,  White  Pippin,  (erroneously,)  Yellow  Newton  Pippin, 
(erroneously.) 

Fruit — Size,  large  to  extra  large ;  form,  varying,  generally  roundish  flattened, 
slightly  oblique,  angular,  much  ribbed,  especially  toward  the  cro\vn  or  calyx ) 
Bometimes  the  form  is  almost  oblong  and  quite  smooth  j  color,  light  greenish 
yellow,  with  frequently  a  faint  blush  of  red  on  the  sun-exposed  side;  many  small 
dark  green  specks,  surrounded  with  light  green  sufifused  beneath  the  skin ;  stem, 
short,  set  a  little  inclined  on  one  side  in  a  deep,  open  cavity;  slightly  russetedj 
calyx,  with  short  divided  half-open  segments ;  basin,  with  prominent  ribs )  flesh, 
yellowish,  white,  juicy,  crisp,  tender,  sharp,  sub-acid,  sprightly,  oromatio ;  core, 
small,  compact )  seeds  very  dark  brown,  almost  black ;  season,  December  to 
liay. 


Tree.— A  very  strong,  vigorous,  upright  grower  while  young,  forming  a  large 
spreading,  open  orchard  tree,  quite  hardy,  productive  and  profitable.  An  old 
French  variety,  described  nearly  two  centuries  ago. 

Remarks. — The  continued  vigor  of  tree  and  excellence  of  fruit  possessed  at 
this  day  by  this  old  variety,  disputes  strongly  all  theory  of  natural  life  duration 
of  sorts.  In  strong  heavy  soils  its  strong  open  spreading  form  and  productive- 
ness, together  ^^ith  its  large-size  fruit,  make  this  variety  one  of  the  most  valuable 
sorts  for  family  use  or  home  market.  For  distant  transportation,  no  white  or 
light-colored  apple  is  found  to  equal  those  with  red  skins. 

COGSWELL. 

Synonyms. — Cogswell's  Pearmain,  Ohio  Nonpareil  (inooiTectly,)  Coggeswell. 

Fruit — Size,  medium,  often  above ;  form,  varying  from  roundish  flattened  to 
roundish  conical,  sometimes  slightly  oblique,  veiy  regular  and  uniform  in  general 
appearance;  color,  a  rich  yellow  gi'ound,  mostly  covered  with  bi-oken  stripes, 
splashes  and  dots  of  red,  some  russet  specks  and  russet  around  the  stem  j  stem, 
medium  length,  rather  slender;  cavity,  open,  regular,  often  russeted;  calyx, 
medium  or  small,  nearly  closed  ;  basin,  medium  depth,  very  slightly  funowed 


Digitized  by 


Google 


PLATE  V. 


> 

> 
0 
> 

Si 

M 
% 

H 


^ 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


PUTS  VL 


EAKLY   JOE. 


\ 


/ 


Digitized  by 


Google 


POP0LAB  VAEIETIE8  OF  HABDY  rEDTT. 


131 


regular  J  flesh,  yellowish,  crisp,  juicy,  sprightly,  tender,  aromatic  sub-acid  5  core, 
small  J  seeds,  abundant,  dark  brown  j  season,  November  to  March. 

Tree. — A  moderately  vigorous  but  healthy  grower,  forming  a  round-headed, 
half  spreading  orchard 
tree,  with  annual  shoots  of 
a  dai-k  reddish  brown  col- 
or. A  good  bearer,  pro- 
ducing always  fair  and 
even  -  sized  fruit.  The 
first  known  of  this  variety 
was  in  an  prchard  in  Con- 
necticut, owned  by  a  Mr. 
Cogswell,  from  whom  it 
took  its  name. 

Bemabks. — ^Wherever 
this  variety  has  been 
grown  the  tree  proves  as 
hardy  as  the  Jonathan; 
and  as  the  £ruit  is  some- 
what larger,  and  the  tree 
a  more  upright  grower,  it 

is  bv  many  preferred;  in  

quality,  as  a  table  apple,  it  ranks  as  best.  Grown  at  the  south  or  southwest  it 
proves  only  a  fall  apple,  ripening  early  in  October  and  keeping  only  to  Decem- 
ber ;  but  it  is  there  much  increased  in  size  and  becomes  somewhat  russetod. 

EAKLT  JOE. 

Fruit. — Size,  below  medium;  form,  roundish  flattened,  very  regular;  color, 
pale  yellowish  green,  overspread  with  broken  stripes  and  splashes  of  dai'k  and 
pale  red ;  stem,  of  medium  length,  rather  slender,  set  in  a  deep  open  cavity, 
somewhat  russeted;  cal}?:!,  small,  neaily  closed ;  basin,  shallow ;  flesh,  yellowish 
whit«,  tender,  crisp,  with  a  delicate  rich  pear  flavor ;  core,  medium,  with  an  open 
centre;  seeds,  abundant,  short,  pyriform;  season,  July  and  August. 

Tree^- — In  the  nursery  this  a  slow,  stocky  grower,  but  after  becoming  estab* 
lished  in  good  soil  in  the  orch- 
ard it  makes  moderately  vig- 
orous and  healthy  shoots,  and 
forms  an  open  spreading, 
rather  irregular  tree  of  only 
medium  size.  It  produces 
very  abundantly  and  may  be 
noted  for  its  dark  colored 
foliage,  as  well  as  by  its  quite 
dark  reddish  brown  annual 
shoots.  Its  origin  is  claimed 
for  Ontario  county,  New  York. 

Bem  ARKS. — ^i^his  is  one  of 
the  most  delicious  of  all  the 
summer  apples.  It  is  com- 
paratively little  known  or 
grown  at  the  west,  probably 
from  the  trees  growing- so 
slowly  in  the  nursery  as  to  make  their  cultivation  unprofitable. 

Although  of  small  size,  the  trees  are  such  good  bearers,  and  the  fruit  so  firm 
for  carriage,  that  were  it  once  grown  and  offered,  its  superior  quality  would 
imdoobtemy  make  it  always  command  a  ready  sale.    lake  all  our. early  summer 
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ripening  varieties,  when  grown  at  the  south  its  size  is  much  increased,  and  the 
tree  becomes  larger  and  stronger  in  its  gtowth.  No  fruit  grower  should  consider 
his  collection  complete  without  this  vanety. 

ESOPUS  SPITZENBERG. 

Fruit — Size,  medium  to  large ;  form,  roundish  oblong  conical,  flattened  at 
base  or  stem  end,  considerably  ribbed  and  irregular  on  its  surface,  and  almost 
always  slightly  oblique;  color,  a  yellowish  ground  mostly  overspread  with  a  rich 
dark  lively  red,  with  many  irregular  dots  and  small  marblings  of  grayish  yellow 
russet  J  stem,  varying,  from  long  and  slender  to  short  and  stout;  cavity,  deep, 
regular  and  open ;  calyx,  small,  closed ;  basin,  deep,  abrupt,  furrowed ;  flesh, 
yellow,  a  little  tough  until  folly  ripe,  when  it  becomes  breaking,  crisp,  abound- 
mg  in  a  very  high  flavored  rich  aromatic  juice ;  core,  rather  largo,  verj'  irregular; 
seeds,  large  and  long,  pointed;  season,  December  to  March. 

Tree, — A  moderately  vigorous  upright  slender  grower  while  young,  forming 

an  orchard  tree  of  rather  large 
size,  with  an  open  spreading, 
but  rather  drooping  head.  Not 
productive  while  young,  but 
when  old  very  productive.  Re- 
quires a  rich  strong  soil. 
Originated  on  the  Hudson 
river,  New  York. 

Remarks. — The  Esopus 
Bpitzenberg  has  always  ranked 
in  quality  among  apples  as  the 
Seckel  among  pears.  While 
the  trees  are  young,  it  is  not  a 
good  bearer,  unless  growing  in 
sandy  or  gravelly  soils,  noi;  is 
the  fruit  as  high  flavored  as 
from  old  trees.  In  some  sec- 
tions of  the  west  it  has  been  found  a  little  tender,  or  rather  subject  to  blight, 
which  perhaps  could  be  traced  to  an  unsuitable  soil.  In  all  rich  limestone  soils, 
wherever  I  have  had  record  of  it,  the  trees  are  healthy,  hardy  and  productive, 
after  airiving  at  maturity,  say  fifteen  to  twenty  years. 


HIGBY  SWEBT. 


Synonyms. —  Lady's 
Blush,  Trumbull  Sweet, 
Fen  ton  Sweet. 

Fruit — Size,  medium 
or  above;  form,  roundish, 
conical,  flattened  at  ends, 
often  t)ne  side  enlarged  or 
slightly  oblique ;  color, 
clear  pale  yellow,  with  a 
faint  tinge  of  red  in  the 
sun,  and  a  few  small,  ob- 
scm-e,  suffused,  reddish 
dots ;  stem,  medium,  often 
•short  and  rather  slender, 
usually  set  a  little  on  ono 
side  of  an  open  rather  deep 
cavity;  calyx,  small  to 
medium,  generally  closed ; 
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oasin,  deep,  abrupt,  slightly  furrowed ;  flesh,  white,  veiy  tender,  juicy,  delicate, 
rich,  sweet ;  core,  small,  compact  j  seeds,  plump,  roundish  ovate,  sharply  pointed ; 
season,  October  to  December. 

Tree, — A  vigorous,  healthy,  upright  grower  while  young,  with  moderate  sized 
shoots.  In  the  orchard  it  makes  a  round,  regular,  open  head,  and  forms  a  rather 
large  tree,  producing  almost  annually  and  abundantly  a  fair  even-sized  fruit. 
Originated  in  Tnimbull  county,  Ohio. 

Remarks. — This  is,  comparatively,  a  new  variety,  but  a  very  hardy  tree,  pro- 
ductive, and  one  of  the  most  delicate  and  pleasant  of  all  the  sweet  apples.  It 
is  especially  suited  for  table  use,  or  for  cooking,  or  for  other  uses  about  the  home- 
stead, but  is  too  tender  for  shipment. 

lady's  sweet. 

Synonyms. — Ladies'  Sweeting. 

Fruit, — Size,  above  medium  to  large ;  form,  roundish  conical,  generally  very 
reffular  J  color,  pale  yellowish  green,  mostly  overspread  with  broken  stripes  and 
splashes  of  two  shades  of  red,  and  many  yellowish  ^ray  dots,  often,  unless  fully 
exposed  to  the  sun  when  .growing,  there  is  cloudy  white  over  the  red,  and  always 
a  bloom  on  the  fruit  at  gathering ;  stem,  varying,  generally  short  and  stout ; 
cavity,  broad,  open,  not  very  deep ;  calyx,  quite  small,  closed ;  basin,  rather 
shallow  or  medium  depth,  rather  abnipt,  often  corrugated  j  flesh,  whitish,  juicy, 
crisp,  tender,  with  a  sprightly,  agreeable,  sweet  aroma  j  core,  rather  large  j  seeds, 
abundant ;  season,  December  to  March. 

Tree, — ^A  moder- 
ately vigorous  grow- 
er while  young, 
forming  a  round 
headed  medium  to 
large-sized  tree,  fill- 
ed with  spray,  which 
requires  ju  d  i  c  i  o  u  8 
care  in  pruning  or 
the  fruit  is  of  little 
value;  veryproduot- 
ive.  Originated  near 
Newburgh,  New 
York. 

Remarks. — ^This 
variety,  originally 
distributed  by  the 
Messrs.  Charles  and 
A.  J.  Downing  from 
Newburgh,New 
York,  is,  throughout 
that  State  and  many 
sections  elsewhere, 

considered  as  one  of  the  very  best  and  most  profitable  of  sweet  apples.  The 
trees  prove  hardy,  the  fruit  is  of  fair,  even,  regular  size,  keeps  well,  bears  carriage 
to  market  well,  and  is  one  of  the  best  for  table,  cooking,  or  stock  uses. 


WHITE  PIPPESr. 


FruU. — Size,  large ;  form,  roundish,  oblong,  sliffhtly  conical,  generally  regu- 
lar, sometimes  a  littte  oblique ;  color,  greenish  wliite  until  fuljy  ripe,  when  it 
becomes  yellowish,  or  pale  yellowish  green,  often  almost  lined  as  if  striped,  many 
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email  dark  green  specks  with  suffused  snrroundiDg  shades  of  light  green ;  stem, 
generally  short  j  cavity,  deep,  wide  and  open  5  calyx,  rather  small,  with  generally 
long  closed  segments ;  basin,  deep,  abrupt,  somewhat  farrowed ;  iiesh,  yellowish 
white,  crisp,  tender,  juicy,  sprightly  sharp  sub-acid,  with  a  pleasant  but  not 
peculiarly  rich  ai'oma;  core,  small,  compact 3  seeds,  abundant,  light  brown; 
season,  December  to  March. 


Tree. — A  very  thrifty,  upright,  hardy,  healthy,  and  vigorous  grower,  with 
strong  dark  brownish  red  shoots  and  large  leaves,  forming  a  large  upright, 
spreading,  open  orchard  tree,  very  productive  and  profitable. 

Remarks. — The  origin  of  the  White  Pippin  is  as  yet  unknown.  It  can  be 
traced  only  to  the  earliest  nurseries  and  orchards  in  southern  Ohio,  from  whence 
it  has  been  largely  distributed,  and  generally  proved  profitable.  Like  other 
varieties  of  winter  fruits  its  size  is  somewhat  increased  when  grown  far  south, 
and  its  keeping  qualities  reduced,  so  that  it  is  rarely  found  south  of  Kentucky 
later  than  January  or  February,  while  in  the  north  part  of  Ohio  and  New  York 
it  often  keeps  until  May  and  June. 

SUMMEB  ROSE. 

Synonyms. — ^Woolman's  Harvest,  Lippincott. 

Fruit. — Size,  below  medium ;  form,  roundish,  flattened,  regular ;  color,  glossy 
pale  yellow,  ftotched  and  splashed,  and  streaked  with  two  shades  of  rich  red, 
few  minute  dots  j  stem,  varying  from  stout  to  slender  j  cavity,  narrow,  pretty 
deepj  calyx,  with  recur\-ed  segments  partially  or  quite  closed;  basin,  broad, 
open,  pretty  deep,  slightly  faiTowed ;  flesh,  fine  grained,  white,  tender,  crisp, 
juicy,,  sprightly,  agreeable,  sub-acid ; « core,  medium  to  lai'ge  j  seeds,  abundant, 
short,  plump,  full,  round,  ovate ;  season,  July  and  August. 

Tree. — A  vigorous,  healthy  grower,  with  short  jointed  stout  shoots,  forming 
a  small  or  medium  sized  orchard  tree,  with  an  irregular  spreading  head ;  very  pro- 
ductive.    Originated  in  Now  Jersey. 
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Fig.  1.    KIRTLAND'S    MORELLO. 
Fig.  3.    ARCH    DUKE. 
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Remarks. — Where- 
ever  grown  the  Summer 
Rose  proves  one  of  the 
most  desirable  of  early 
Bummer  fruits  for  family 
use.  It  is  an  early  bear- 
er, continues  a  long  time 
in  ripening,  much  longer 
than  most  of  early  va- 
rieties, and  although  not 
quite  as  rich  in  quality 
as  Early  Joe  or  Garden 
Royal,  it  nevertheless 
has  a  sprightliness  that 
makes  it  always  admired, 
and  fits  it  well  for  the 
dessert  or  for  cooking. 
It  is  valuable  as  a  mar- 
ket sort  where  quality  is 
ranked  before  size. 


CHERRIES. 


ABCHDT7KE. 


Synonyms, — Griote  de  Portugal,  Portugal  Duke,  late  Archduke,  late  Duke, 
(incorrectly.) 

Fruit. — Size,  large ;  form,  round,  heart-shaped,  compressed ;  color,  dark, 
shining  red  j  stem,  long  and  slender ;  flesh,  light  red,  slightly  adhering  to  the 
pit,  tender,  sub-acid,  rich,  and  very  good ;  sc;^son,  early  in  July. 

Tree. — ^A  vigorous,  healthy,  upright  grower,  with  long,  broad  oval,  dark  rich 
green  foliage,  slightly  serrated,  and  the  petioles  a  little  bronzed.  Old  bearing 
trees  become  slightly  pendulous,  but  the  general  habit  is  quite  upright.  It  is  an 
old  English  variety,  first  described  by  Lindley. 

Remarks. — Of  all  the  varieties  of  the  Duke  cherries  the  Archduke  is  decidedly 
the  best,  being  more  vigorous,  quite  as  hardy,  very  productive  and  ripening  its 
fruit  evenly.  In  sections  whore  the  more  tender  class  of  sweet  cherries  fails  to 
succeed,  this  variety  supplies  a  want,  and  offers  superior  claims  to  cultivation. 
The  true  variety  is  somewhat  rare,  as  the  common  late  Duke  is  often  sold  for  it. 

BLACK  EAGLE. 

Fruit — Size,  above  medium  to  large ;  form,  obtuse,  heart-shaped ;  surface, 
smooth,  even,  regular;  color,  reddish  purple,  becoming  nearly  black  at  maturity; 
stem,  medium  length,  rather  slender,  inserted  in  a  round  regular  basin ;  flesh, 
deep  purple,  almost  or  quite  tender,  with  a  rich  high  flavored  juice,  superior  to 
any  other  black  cherry  except  Black  Hawk ;  season,  early  in  July. 

Tree, — A  short  jointed,  stout,  strong  grow'er,  with  large  leaves,  producing  only 
moderately  while  young,  but  abundantly  when  the  trees  have  acquired  some  age 
The  fruit  is  borne  in  pairs  and  threes.  It  is  an  English  variety,  originated  by 
the  daughter  of  Mr.  Knight,  in  1806,  from  seed  of  the  Bigarreau  fertilized  by 
the  May  Duke. 

Remarks. — This  is  one  of  the  richest  in  quality  of  all  the  sweet  cherries, 
and  also  one  of  the  most  hardy  trees.  Its  unproductiveness  while  young  has 
almost  thrown  it  out  of  cultivation,  but  it  is  a  variety  that  should  be  ret^ned, 
and  one  ox  more  trees  planted  in  every  orchard  for  family  use. 
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KIRTLANdJs    MORISLLO. 

Synonyms, — Large  Morello,  KirtlantVs  large  Morello. 

Fruit — Size,  largo  for  its  class ;  form,  roundish  ;  color,  ricli  shining  dark  red  j 
flesh,  tender,  jnicy,  acid,  rich,  high  flavor;  stem,  rather  short,  inserted  in  a  nar- 
row round  basin — ^bome  in  pairs  ;  pit,  quite  small ;  season,  early  in  July. 

Tree. — A  vigorous,  rapid  gi-ower,  spreading,  and,  like  aU  the  Morellos,  a  little 
drooping  yet  upright,  fonning  a  very  handsome  tree  of  somethinff  above  the 
ordinary  range  of  its  class.  The  wood  appears  to  be  combined  with  Duke  and 
Morello,  while  the  leaf  is  strictly  Morello.  Originated  by  Professor  J.  P.  Kirt- 
land  of  Ohio. 

Eem  AUKS. — In  sections  of  the  southern  and  western  States,  where  the  sweet  cher- 
ries are  unsuccessful  ffenerally,  this  variety  is  one  of  the  best,  in  connection  with 
the  Early  llichmond,  Louis  Philippe,  and  others,  to  form  the  orchard.  It  is  not  a 
great  beai^er,  but  its  fruit  is  evenly  distributed  over  the  whole  tree,  and  is  of 
unifonn  size,  large,  very  handsome  and  good. 

OHIO  BEAUTT. 

JVmi7.— Size,  large;  form,  round,  obtuse  heart-shaped,  sometimes  nearly 
round;  suture,  slight;  color, yellow, lightground,  mostly  overspread, and  somewhat 
marbled  with  dark,  rich,  and  pale  reds ;  stem,  rather  long  and  slender,  and  set 
in  a  deep  open  basin ;  flesh,  yellowish  white,  tender,  juicy,  delicate  sweet,  with 
a  rich  fine  sprightly  flavor ;  pit,  small,  oval ;  season,  last  of  June. 

Tree. — A  healthy,  hardy,  vigorous,  rather  short-jointed  grower,  forming  a  round 
open  headed  tree,  that  comes  very  early  into  bearing  and  produces  abundantly. 
Originated  by  Professor  J.  P.  Kirtland,  of  Ohio,  in  1843. 

llEMArj3:s. — This  variety  was  first  sent  out  in  1847,  and,  so  far  as  I  can  leaxn, 
wherever  it  has  been  grown  has  proved  superior  to  the  claim  made  for  it  by  its 
originator.  In  no  pLico  that  I  can  learn  of  has  the  tree  ever  shown  any  sign  of 
disease,  and  it  is  reported  as  being  grown  successfully  where  the  Blaok  Tartarian 
and  Elton  have  failed. 

NECTARINES. 


ETBUGE., 

Synonyms. — Common  Etruge,  Anderson's,  Oatland's,  Clareniont,  Temple, 
Spring  Grove,  Peterborough,  (incorrectly.) 

Fruit, — Size,  medium  to  large ;  form,  roundish,  inclining  to  oval ;  suture, 
deepest  toward  the  apex ;  skin,  smooth,  of  a  pale  greenish  ground,  becoming, 
when  well  ripened  in  the  sun,  nearly  covered  ^vith  a  deep  violet  or  blood  red, 
distinctly  dotted  with  minute  bi-ownieh  specks ;  flesh,  greenish  white,  slightly 
stained  with  pale  red  next  the  stone,  from  which  it  separates  freely,  very  juicy, 
melting,  rich,  and  high  flavored ;  stone,  medium  size,  oval,  slightly  pointed,  quite 
rough  and  of  a  pale  color ;  season,  early  in  September. 

Tree. — The  tree  is  a  vigorous,  hardy  and  healthy  grower,  with  creimted  leaves 
having  uniform  glands ;  flowers,  small,  and  of  a  pale  dull  red ;  of  English  origin. 

Bemaee:s. — The  nectarine  is  one  of  the  choicest  of  our  stone  fruits,  and  the 
trees  arc  as  easily  grown  and  more  hardy  than  the  peach,  while  to  insure  the  crop 
of  fruit  no  more  care  is  requisite  than  to  insure  that  of  the  plum — ^the  curculio 
being  the  only  obstacle  to  success.  The  variety  figured  and  desaibod  here  is 
one  of  the  very  best  and  hardiest^ 
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PEACHES. 

GEORGE  THETOXTRTH. 

Fruit — Size,  medimn  to  large ;  form,  ronndisL;  divided  by  a  broad  deep  suture, 
making  one  balf  appear  larger  tban  the  other ;  Bkin,  yellowish  white,  dotted 
with  diark  bright  red,  and  shading  into  a  rich  dark  red  cheek  where  fully  exposed 
to  the  sun ;  nesh,  whitish,  pale  red  next  the  stone,  melting,  juicy,  with  a  rich, 
luscious  flavor^  stone,  small,  separating  freely  from  the  flesh;  season,  last  of 
August. 

Tree, — A  moderately  vigorous  grower  and  regular,  uniform,  moderate  bearer, 
producing  its  fruit  evenly  distributed  and  all  of  unqualified  excellence.  The 
flowers  are  small  and  the  leaves  have  obscure  globose  glands.  Originated  in 
New  Yprk  city. 

Remarks. — ^Although  the  peach,  like  the  strawberry,  may  bo  termed  an 
evanescent  fruit,  yet  there  are  a  few  old  varieties  whose  excellent  qualities  surpass 
all  those  of  more  recent  origin,  of  which  is  the  one  hero  described.  It  is  not  a 
profuse  bearer,  and  hence  its  buds  are  so  generally  well  perfected  that  it  often 
sustains  uninjured  a  greater  degree  of  cold  than  many  other  varieties,  and  when 
it  fruits  all  the  specimens  are  nearly  equally  good.  The  largo  Early  York, 
Haines's  Early,  Walters's  Early,  and  one  or  two  more  popal^  market  sorts, 
undoubtedly  sprung  fron^  this ;  and  while  possessing  somo  superior  qualities  for 
market  orchard,  have  none  of  them  the  richness  and  delicacy  of  this  sort  for  table 
use. 

K0BLB8SB. 

Synonyms. — ^Lord  Montague's  Noblesse,  Mellishe's  Favorite,  Vanguard,  No- 
blest, Double  Montague. 

Fruit — Size,  above  me4ium  to  large ;  form,  roundish,  sometimes  with  a  hollow 
at  the  apex  and  a  small  point.  Sometimes  it  is  roundish  oblong,  and  the  point 
at  apex  quite  prominent.  Skin,  pale  greenish  white,  marbled  and  streaked  with 
two  shades  of  dull  red  in  the  sun,  occasional  faint  blotches  of  red  on  the  shaded 
side ;  flesh,  greenish  white,  very  juicy,  melting  with  a  rich,  delicious  flavor  j 
stone,  large,  obovate,  pointed,  separates  freely  from  the  flesh,  and  without  any 
st^n  of  red;  season,  early  in  September. 

Tree. — A  moderately  slow  grower  at  the  north,  and  somewhat  liable  to  mildew 
when  not  in  good  ground.  At  the  south  it  grows  more  vigorously,  and  does  not 
mildew.  The  flowers  are  large  and  the  leaves  serrated  without  glands.  Orig- 
inated in  France. 

Rbmarics. — The  Noblesse  is  one  of  the  old  varieties,  whoso  good  qualities 
have  as  yet  been  unsurpassed  by  any  of  recent  origin.  It  is  of  the  richest  and 
highest  flavor,  and  being  Entirely  white  at  the  stone,  is  quite  desirable  for  canning 
or  preserving. 

PEAKS. 

DIX. 

Fruit. — Size,  large ;  form,  oblong,  pyriform ;  color,  palo  yellow,  becoming 
deep  yellow  when  well  matured,  with  many  distinct  irregular-sized  russet  dots 
and  patches,  and  considerably  russeted  around  the  stem ;  stem,  rather  short,  stout, 
thickest  at  each  end,  set  obliquely  or  with  a  raised  lip  on  one  side,  with  little  or 
no  depression  ^  calyx,  small  for  the  size  of  the  fruit ;  basin,  shallow;  flesh,  yel- 
lowish white,  moderately  fine-grained,  juicy,  melting,  rich,  sweet,  slightly  per- 
fumed ;  core,  marked  with  a  dark,  gritty  circle,  and  the  same  extending  toward 
the  stem;  season,  October  and  November. 
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Tree. — ^A  vigorous,  uprigLt  grower,  with  pale  yellow,  slender^hoots,  sometimes 
tbomy,  quite  hardy,  unproductive  while  young,  but  an  abundant  bearer  when 
the  tree  becomes  of  mature  age,  say  10  to  15  years  from  planting;  originated 
in  Boston,  Massachusetts,  in  the  garden  of  Madam  Dix,  and  fruitea  for  the  first 
time  in  1826. 


Remakks. — ^Although  the  Dix  is  comparatively  a  long  time  before  coming  in- 
to bearing,  so  far  as  I  can  learn  it  proves  an  earlier  bearer  and  a  better  fruit  south 
than  in  its  own  locality ;  and  such  is  its  vigor  and  hardihood  that  it  is  yet  one  of 
the  most  valuable  sorts  for  extensive  orchard  planting;  for,  when  it  once  com- 
mences bearing  it  produces  abundantly,  of  a  regular,  oven,  large  fruit,  desirable 
for  table  or  market. 
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PABADISE  D'AUTOaCTE. 

Synonyms. — Autumn  Paradise,  Calebasse  Bosc,  Maria  Nouvell©,  Princess 
Marianne. 

Fi-uit. — Size,  large ;  form,  obovate,  obtuse,  pyriform,  with  an  irregular,  uneven 
surface ;  cojor,  dull  yellow,  mostly  overspread  with  a  bright  cinnamon  russet, 
deepening  on  the  sunny  side ;  stem,  rather  long  and  slender,  largest  at  ends,  and 
obliquely  attached  to  the  fruit  by  fleshy  wrinkles,  without  depression ;  calyx, 
rather  large,  open,  with  reflexed  segments ;  basin,  abrupt,  furrowed ;  flesh,  yel 
lowish  white,  slightly  granulous,  juicy,  buttery,  melting  with  a  delicious,  rich, 
vinous,  aromatic  flavor;  core,  small j  seeds, full,  long,  pointed;  season,  Septem- 
ber and  October. 


^  Tree, — A  vigorous,  strong  grower,  with  long,  reddish  brown  shoots,  dotted 
with  many  large,  whitish  gray  specks  j  at  first  the  tree  is  quite  upright,  but  it 
soon  becomes  half  pendulous,  spreading,  open,  and  rather  straggling;  an  early 
and  very  abundant  bearer ;  of  foreign  origin. 

ReIiaiiks. — As  a  standard  orchard  fruit,  the  Paradise  d'Automne  is  by  many 
eminent  nomologists  regarded  as  even  superior  to  the  Beurre  Bosc,  which  it  some- 
what resembles  both  in  tree  and  fruit.  It  is  a  variety  that  as  a  standard  comes 
early  into  bearing,  and  produces  abundantly  a  fruit  that  in  quality  has  few  to 
surpass  it. 
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THE  FRUITS  OF  FLORIDA. 


By  Geo.  W.  Atwood,  St.  Augustine,  Florida 


In  considering  tho  subject  of  this  communication,  the  writer  would  premise 
that  comparatively  few  among  our  own  people  are  aware  that  within  less  than 
60  hours'  travel  hy  railroad  from  New  York  city,  in  our  own  country,  there  exists 
a  fairy-like  land  of  fruits  and  flowers,  not  less  beautiful,  inviting,  or  attractive 
than  that  described  by  tho  dramatic  poet  in  his  picture  portraying  the  romantic 
and  blissful  abode  which  the  ardent  lover  had  prepared  for  his  mistress-upon  the 
shores  of  tlie  Lake  of  Comp,  and  whose  balmy  breezes  and  delightful  atmos- 
phere arc  ever  redolent  with  the  odorous  perfumes  of  fragrant  flowers,  and  over- 
expanding  blossoms  of  the  orange,  and  where 

**tbo  lemon,  oranfre,  and  the  lime, 
Amid  their  verdant  umbrage  countless  g:low 
With  fragfrant  fruits  of  Testable  gold  ;*' 

and  where  all  the  semi-tropical  fruits,  as  the  orange,  the  lemon,  the  lime,  the 
citron,  tho  olive,  tlio  fig,  tho  pineapple,  tho  banana,  the  guava,  and  the  palm  are 
produced  in  greater  perfection  of  quality,  flavor,  size  and  form,  than  in  the  more 
tropical  climate  of  the  West  Indies  and  Brazil,  and  with  less  care  and  attention, 
and  with  greater  exemption  from  the  vicissitudes  of  climate  and  the  hazards  of 
injury  from  the  insect  tribe,  than  are  the  common  fruits  of  the  north,  as  the  apple, 
the  pear,  tho  peach,  or  tho  plum. 

Nearly  every  forest  and  woodland,  south  pf  30®  north  latitude,  abound  with 
groves  of  tho  wild  orange,  some  of  which  are  of  enormous  extent*  It  is  from 
these  sources  that  the  numerous  groves  of  sweet  oranges,  limes,  lemons,  and 
citrons  are  collected,  by  digging  tho  wild  trees  of  the  sour  and  bitter-sweet 
varieties  in  tho  forests  <ind  hummocks,  and  transplanting  them  into  groves,  at 
unifonn  distances,  w^here  the  new  shoots  are  permitted  to  grow,  and  are  then 
budded  with  the  sweet  orange,  lemon,  &c.,  and  thus  are  established  groves  of 
every  desu:ed  vaiiety  intended  for  the  supply  of  the  market. 

Whether  tho  orange  was  introduced  into  Florida  by  the  early  Spaniards,  or 
fiomo  unknown  previous  race,  is  yet  a  mooted  question,  and  would  require  more 
space  than  the  limited  character  of  this  article  would  admit  to  give  the  views  of 
the  wi'iter,  or  the  different  theories  of  others  on  the  subject. 

The  orange  or  Citrus  family  of  fruits,  comprising  all  the  varieties  of  the  orange, 
citron,  lemon,  lime,  and  shaddock,  numbers  more  than  100  known  varieties. 

Dr.  Sickler,  vvho  spent  six  years  in  Italy,  and  paid  great  attention  to  the  kinds 
and  culture  of  the  Citrus  family,  published  at  Weimar,  in  1815,  a  quarto  vol- 
ume, called  VoUkommene  Orangerio  Gartner,  in  which  he  describes  74  sorts. 
He  aiTanges  tho  whole  into  tv/o  classes,  and  these  classes  into  divisions  and  sub- 
divisions, without  regard  to  their  botanical  distinctions  or  species,  as  follows  : 

Lemons — 

Cedrats,  or  Citrous 4  sorts. 

Kouud  lemons G  sortis. 

Pear-shaped  lemons 11  sorts. 

Cylindrical  lemons A  sorts. 

Gourd-shaped  lemons H  sorts. 

Wax  lemons 5  sorts. 

Lumies  lemons \  8  sorts. 

*The  writer  of  this  visited  one  of  those  groves  in  east  Florida,  said  to  be  10  miles  long, 
and  varying  from  half  a  mile  to  a  mile  in  width. 
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Cedrst,  lemons  or  citronata 6  sorts. 

Limos 4  sorts. 

OraDi^es— 

Bitter  oranges 6  sorts. 

Sour  oranges 6  sorts. 

Sweetoranges 12  sorts. 

Few  other  classes  of  fruits  are  more  easily  propagated  than  the  citrus,  and  all 
of  the  species  may  be  rapidly  increased  and  produced  either  by  seeds,  cuttings, 
layers,  grafting,  or  budding  ;  the  lime  being  the  most  difficult,  and  the  citron  the 
most  easy  of  propagation.  They  differ  from  deciduous  fruits  in  the  respect  that 
like  always  produces  like,  the  seed  of  every  variety  invariably  producing  its 
kind.  Cuttings  of  thrifty  wood,  two  years  old,  strike  fibres  as  readily  as  younger 
wood,  though  the  mode  of  propagating  almost  universally  adopted  in  Florida  is 
by  budding  upon  young  stocks  from  the  nursery,  or  from  th6  larger  stocks 
obtained  from  the  forests.  The  citrus  family  of  fruits  is  supposed  to  have  orig- 
inated in  the  warmer  parts  of  Asia,  and  to  have  derived  its  name  from  the  town 
of  Citron,  in  Judea,  though  it  has  been  cultivated  from  time  immemorial  in 
middle  and  southern  Europe,  and  is  now  ciiltivat<5d  almost  throughout  the  world, 
and  in  no  higher  degree  of  perfection  than  in  east  Florida,  south  of  the  30°  north 
latitude. 

The  Ora^'ge,  f  Citrus  aurantium  J — ^The  cultivation  of  the  orange  in  east  Flor- 
ida, previous  to  1835,  had  attained  a  degree  of  considerable  commercial  import- 
ance, and  the  exports  of  this  fruit  from  tho  small  city  of  St.  Augustine  are  said 
to  have  amounted  to  $100,000  annually. 

On  the  St.  John's  river,  and  in  some  parts  of  west  Florida,  as  at  Tampa  bay, 
groves  were  being  established  as  a  source  of  commercial  supply;  the  west  coast 
is  not  considered  as  favorable  for  the  cultivation  of  this  fiiiit,  on  account  of  its 
rough  winds,  as  is  the  east  coast. 

In  February,  1835,  a  very  severe  frost  visited  tho  State,  and  most  of  tho 
orange  groves  and  other  semi-tropical  fruits  were  destroyed,  or  nearly  so,  leaving 
only  the  stnmps  smd  roots  to  spring  again.  Many  of  these  sent  up  shoots,  and 
began  to  encourage  hopes  of  returning  prosperity  to  this  branch  of  industry. 
These  hopes  were  not  permitted  to  be  realized,  however,  for,  in  1842,  an  insect 
called  the  orange  coccus,  or  scale  insect,  appeared  in  the  orange  groves,  and 
spread  with  great  rapidity  over  the  whole  country,  almost  totally  destroying 
every  tree  attacked.  This  terrible  calamity  continued  for  10  or  12  years,  and 
bid  defiance  to  almost  every  effort  made  to  stay  its  blighting  force.  Many 
became  discouraged  in  the  contest  and  abandoned  further  attempts  to  re-estal> 
lish  this  heretofore  agreeable  and  profitable  bi-aneh  of  industry.  In  1853,  how- 
ever, the  insect  began  to  decrease  in  numbers  and  finally  disappeared,  since 
which  time  most  of  the  groves  now  in  the  State  must  date  their  birth  j  although 
there  are  probably  not  now  50  bearing  trees,  where  there  were  1,000,  (some  of 
which  were  100  years  old,)  prior  to  the  great  cold  of  1835,  when  the  mercury 
fell  below  zero,  yet  a  new  interest  is  being  revived  in  the  cultivation  of  this 
fruit,  and  new  groves,,  probably  not  less  than  50,000  trees,  have  been  planted  in 
east  Florida  since  the  close  of  the  rebellion.* 

The  orange  from  the  seed  produces  finit  in  from  7  to  10  years,  depending 
upon  situation,  culture,  &c.  .Groves  made  from  wild  stocks,  usually  cut  off  at  a 
heiffht  of  three  to  four  feet  from  the  ground,  and  the  new  shoots  budded,  gen- 
oraJly  produce  fruit  in  three  years.  The  number  of  oranges  produced  from  a 
single  tree  varies  from  100  to  10,000,  according  to  the  age,  situation,  and  treat- 
ment of  tho  tree.  The  trees  are  usually  set  20  feet  apart,  and  an  acre  will  con- 
tain about  100  trees.  Florida  oranges  were  usually  sold,  previous  to  1835^  at 
$7  50  to  $10  per  thousand.     Now  a  demand  exists  for  twenty  times  our  present 

■'  ■  '  ^  ■ : 

*A  more  recent  writer  in  Florida  estimates  that  from  75,000  to  100,000  orange  trees  were 
transplanted  and  badded  last  year ;  and  at  least  1&0,000  since  the  close  of  the  rebellion.— £d. 
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supply y  at  315  to  $20  per  thonsand,  as  they  hang  upon  the  trees.  The  present 
number  of  bearing  trees  in  east  Florida  probably  does  not  exceed  10,000. 

The  Lemon  is  produced  in  east  Florida  to  a  degree  of  perfection  far  sur- 
passing the  same  fruit  grown  in  the  West  Indies,  Sicily,  Italy,  or  Spain,  and 
persons  familiar  with  this  firuit  in  those  countries  are  rather  disposed  to  dis- 
credit the  statement  that  the  lemons  of  Florida  are  of  the  same  variety  of  fruit. 

The  writer  has  a  Sicily  lemon  tree  in  his  garden,  which,  last  season,  produced 
many  lemons  that  weighed  2^  pounds  each ;  and  it  is  not  an  unusual  circum- 
stance to  pick  from  the  same  tree  lemons  weighing  1^  to  If  pounds  each. 

The  lemon,  lime,  citron,  and  shaddock  are  all  produced  and  propagated  in 
Florida  in  the  same  manner  as  the  orange,  and  of  a  quality  superior  to  those  of 
other  countries. 

The  Lime,  (Citrus  limettaj — ^There  are  five  of  the  acid  varieties  of  this 
fruit  named  in  £ngllsh  nurseiy  catalogues.  The  juice  of  the  lime  is  preferred' 
to  that  of  the  lemon,  as  being  more  wholesome  and  agreeable. 

The  Citkon,  (CUrus  medico*) — This  fruit  is  commercially  known  in  the  United 
States  as  a  preserved  confection,  imported  from  the  Mediterranean  in  oblong 
boxes,  weighing  20  to  25  pounds  each,  and  used  by  families  as  an  addition  to 
fruit  cake,  pies,  &o.  It  is  a  native  of  the  warm  regions  of  Asia.  Heretofore 
but  little  attention  has  been  paid  to  the  cultivation  of  this  frait  in  Florida,  except 
for  variety  and  ornament,  and  it  is  not  usual  to  observe  more  than  one  or  two 
trees  in  a  large  garden  of  several  acres  in  extent,  though  it  is  grown  here  with 
the  greatest  ease  and  perfection,  fr-equently  producing  frait  weighing  10  pounds, 
and  there  is  no  doubt  but  that  it  may  be  cultivated,  preserved,  and  introduced 
into  our  home  markets  as  an  article  of  commerce,  with  great  profit  to  the  pro- 
ducer. There  is  no  other  variety  of  this  species  so  easily  propagated,  and  none 
more  hardy,  or  that  yields  its  fruit  so  quickly,  or  produces  more  abundantly  j 
and  the  droumstance  that  both  the  fruit  and  the  sugar  for  preserving  it  are  pro- 
duced in  the  same  field,  with  equal  facility,  gives  to  the  American  cultivator  a 
great  advantage  over  the  foreign  producer  in  our  market.  The  citron  prepared 
and  preserved  by  private  families  in  Florida  for  home  use  is  of  much  finer  quality, 
lighter  colored,  and  more  transparent  than  the  imported. 

The  writer  supposes  that  the  citron  fruit  may  be  profitably  grown  and  sold  here 
in  its  green  state  at  four  to  five  cents  per  pound.  The  price  of  sugar  in  Florida, 
before  the  war,  ranged  from  four  to  six  cents  per  pound,  and  at  the  same  period 
the  wholesale  price  of  the  imported  citron  in  New  York  from  15  to  20  cents  per 
pound,  and  now  in  the  same  market  the  price  is  about  25  cents  per  pound. 

It  will  be  apparent  to  most  persons  that  the  cost  of  preparing  this  fruit  foi 
market  on  a  lar^e  scale  need  not  be  great,  and  that  the  combination  of  two  articles, 
green  titron  and  sugar,  the  cost  of  producing  which  does  not  exceed  one-half 
Uieir  actual  value,  where  the  two  are  combined,  must  leave  a  lai^e  margin  of 
profit  to  those  who  engage  intelligently  and  with  proper  facilities  in  the  business 
of  cultivating  and  preparing  this  article  for  market. 

The  writer  has  several  citron  trees  in  his  garden  which  produced  fr-uit  in  one 
year  from  the  bud  in  the  stock  of  the  sour  or  wild  orange. 

The  Shaddock,  (Citrus  decumanaj — ^A  native  of  India  or  China,  is  now 
cultivated  in  all  warm  climates,  and  is  called  Arancio  JVIassino  by  the  Italians, 
Granger  Pampelmouseby  the  French,  and  sometimes  in  this  country  Mock-orange, 
or  Forbidden  Fruit.  It  was  brought  from  China  to  the  West  Indies  by  Captain 
Shaddock,  from  whom  it  derives  its  present  name.  There  are  at  least  six  varieties, 
only  one  of  which  is  useful  or  desirable  as  a  fruit.  Some  of  these  attain  a  very 
laige  size,  frequently  weighing  10  to  14  pounds.  It  is  chiefly  used  for  ornament 
or  show,  and  where  several  sorts  of  oranges  are  presented  at  dessert  it  forms  a 
striking  addition  to  the  varieties  in  the  way  of  contrast. 

The  most  desirable  variety  of  this  fruit  is  sometimes  called  Grape  Fruit.  It 
possesses  a  reddish  pulp,  with  most  agreeable  sub-acid  sweetness,  and  is  excellent 
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for  quenching  thirst ;  and  from  the  thickness  of  its  rind  will  keep  longer  thafi  the 
fruit  of  any  other  of  the  citras  family.  This  variety  is  well  worth  cultivating 
for  the  excellence  of  its  solid  vinous  pulp,  which  famishes  a  substitute  for  other 
acid  fruits  in  pies,  tarts,  jellies,  &c. 

IjO(iVAT,(Eriobotrya  JaponicaJ — This  fruit  is  known  in  the  south  as  the  Japan 
plum.  The  tree  is  an  evergreen,  and  grows  10  to  20  feet  high,  and  is  desyrable 
In  every  southern  garden  on  account  of  its  hardiness,  withstianding  a  greater 
degree  of  cold  than  any  of  the  semi-tropical  fruits.  It  ripens  its  fruit  in  February 
and  March,  when  most  other  fruits  are  gone  ]  is  a  profuse  bearer,  and  is  readily 
propagated  by  seeds  and  cuttings. 

PiiTE- Apple,  (Ananassasativa.) — ^This  fruit  is  grown  in  some  of  the  gardens 
at  St  Augustine,  but  at  a  point  so  far  north  that  some  slight  winter  protection  is 
necessary.  At  Cape  Camaveral,  100  miles  south  of  St.  Augustine,  it  is  pro- 
duced in  great  excellence  and  perfection,  the  pines  frequently  weighing  9  and 
10  pounds  each. 

This  fruit  is  easily  propagated  from  suckers  and  crowns,  the  former  preferable, 
however,  the  fruit  maturing  in  three  to  four  months  after  planting  the  suckers. 

Papaw,  (Carka  papaya,) — The  fruit  of  this  tree  is  sometimes  called  the 
Bread-fruit,  and  is  a  native  of  South  America.  This  remarkable  tree,  though 
not  much  cultivated  at  the  present  time  in  Florida,  is  worthy  of  greater  attention, 
not  only  for  the  excellence  of  its  fruit,  but  also  for  its  other  extraordinary 
properties.  The  tree  attains  a  growth  of  20  feet  in  height,  and  yields  a  large 
supply  of  fruit  in  three  years  from  the  seed,  and  should  be  in  every  garden 
in  Florida  south  of  30°  north  latitude.  It  thrives  well  and  bears  profusely 
at  St.  Augustine.  The  fruit  is  pear-shaped,  of  a  light  yellow  color,  varying 
in  size  from  three  to  five  inches  in  length  and  from  two  to  four  inches  in 
diameter,  and  is  not  unlike  a  very  ripe  muskmelon  in  taste  and  flavor,  though 
sweeter.  It  may  be  pared  and  sliced  and  eaten  raw  as  a  dessert  fruit,  or  cut  into 
slices  and  soaked  in  water  till  the  milky  juice  is  out,  and  then  boiled  and  served 
as  a  sauce,  or,  by  the  addition  of  lemon  or  lime  juice,  it  supplies  a  most  excellent 
substitute  for  apple  sauce  or  tart  fruit,  to  which  it  is  scarcely  inferior.  The  juice 
of  the  pulp  also  forms  an  excellent  cosmetic  for  removing  freckles  from  the  skin, 
and  the  leaves  are  frequently  used,  in  the  French  West  India  islands,  instead  of 
soap  for  cleansing  linen.  Its  remarkable  medical  properties,  however,  are  most 
important,  as  it  is  the  most  powerful  vermifuge  known,  a  single  dose  of  the  milky 
juice  of  the  qnripe  fruit,  or  of  the  powdered  seeds  of  the  ripe  fruit,  beinff  sufficient 
to  cure  the  worst  cases,  and  extirpate  every  worm  from  the  system  of  the  patient. 

The  most  extraordinary  property  of  the  papaw  tree  is  that  related  by  Dr. 
Browne,  in  his  Natural  History  of  Jamaica,  in  which  he  says  that  the  toughest  meat 
or  poultry  may  be  made  perfectly  tender  for  cooking  by  steeping  for  eight  or 
ten  minutes  in  the  milky  juice  of  this  tree.  Dr.  Holden,  who  witnessed  its 
effects  in  the  island  of  Barbadoes,  says,  in  the  third  volume  of  the  Wemerian 
Society's  Memoirs,  that  the  juices  of  this  tree  cause  a  separation  of  the  muscular 
fibre  in  meats  that  have  been  immersed  therein,  and  that  the  vapor  of  the 
tree  serves  the  same  purpose,  it  being  a  common  custom  v;ith  the  inhabitants  to 
suspend  joints  of  meat,  poultry,  dec.,  in  the  upper  branches  of  the  trees  to  soften 
and  prepare  them  for  cooking.  Thompson,  in  his  System  of  Chemistry,  makes  an 
extract  from  a  French  work  on  chemistry  entitled  -4nwatocfe  C/wiwfa,  which  states 
that  "  fibrine  had  been  previously  supposed  to  belong  exclusively  to  the  animal 
kingdom,  but  that  this  tree  had  been  found  to  contain  this  substance." 

The  papaw  tree  is  a  perpetual  bearer  of  fiiiits  and  flowers,  or  blossoms,  and 
yields  enormous  quantities  of  fruit,  a  single  tree  supplying  enough  for  a  large 
fsunily. 

CusT  ABD  Apple,  (Anona  reticulata.) — Sometimes  called  sugar  apple.  There 
are  upwards  of  forty  varieties  of  this  fruit,  and  nearly  all  the  species  are  edible. 
Almost  everj  tropical  country  lays  claim  to  its  owii  favorite  variety.     In  Peru 
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it  ifl  greatly  esteemed,  and  considered  not  inferior  to  any  other  fruit  in  the  world. 
The  species  derives  its  English  name,  Custard  Apple,  from  the  consistence  of 
the  pulp  of  the  fruit,  and  its  rich  color,  fragrant  odor,  and  handsome  appearance, 
are  well  characterized  in  the  expression,  "  Apples  of  gold  in  pictures  of  silver." 

The  Spanish- American  Cherimoyer,  (Anona  cherimoliaj  and  the  West  Iildia 
SomBop,  fAnonamuricatajJ  Sweetso^/f Anona  squamosa^J  and  Alligator  Apple, 
(Anona  palusfrisj  are  of  this  genus. 

This  delicious  fruit  is  produced  in  excellent  perfection  as  far  north  as  St 
Augustine,  and  is  easily  propagated  from  seed. 

Fig-Maeigolb,  fMcsen&ryanthemum.J — Of  this  genus  of  fruit,  there  are 
upwards  of  340  different  species  described  hy  botanists,  the  larger  portion  of 
which  are  natives  of  the  Cape  of  Good  Hope.  Probably  not  more  tlmn  ten  or 
twelve  varieties  are  known  and  cultivated  in  Florida. 

The  ease  with  which  this  excellent  fruit  is  propagated,  and  its  great  produc- 
tiveness, yielding  two  annual  crops  in  southern  Florida,  and  always  bearing 
abundantly  throughout  the  State,  should  be  a  suf&cient  inducement  for  the  exten- 
sion of  this  branch  of  horticulture  for  the  supply  of  our  home  market  at  least 

It  is  easily  propagated  from  cuttings  and  seeds. 

GxJAiAVA,  {Fsidiumguaiava,) — The  name,  Guaiava,  is  a  corruption  of  the 
Spanish  word  guaydba.  Of  this  fruit  there  are  17  different  speeies.  It  is  an 
evergreen  tree  or  shrub,  and  indigenous  to  Brazil,  Spanish  America^  and  the 
West  Indies.  It  is  propagated  by  cuttings  and  seed,  and  is  sometimes  liable  to 
injury  from  severe  frosts  north  of  29°  north  latitude,  but  south  of  that  line  it  is 
ever  bearing,  yielding  its  delicious,  aromatic,  and  wholesome  fruit  all  the  year 
round.     Omy  three  or  four  varieties  are  known  and  cultivated  in  Florida. 

In  the  island  of  Cuba,  and  in  Brazil,  the  varieties  produced  are  more  numerous, 
and  large  quantities  of  the  fruit  are  made  into  jellies  for  exportation  to  all  parts 
of  the  world. 

The  fruit  of  the  common  Guaiava  is  pear-shaped,  of  the  size  of  a  large  hen's 
egg,  and  sometimes  larger,  and  has  a  smooth,  pale  yellow  skin,  enclosing  a 
many-seeded  pulp  of  delicious  acidity.  In  some  varieties  the  pulp  is  of  a  light 
cream,  and  in  others  a  pale  reddish  color. 

This  fruit  is  greatly  esteemed  wherever  known,  and  being  slightly  astringent, 
as  well  as  mucilaginous,  is  veiy  beneficial  in  bowel  complaints. 

The  roots  and  leaves  are  also  astringent,  and  are  regarded  as  excellent  for 
strengthening  the  stomach  and  bowels. 

The  plant  is  propagated  by  seeds,  cuttings,  and  suckers. 

PoMEGBAiirATE,  {Punica  granatum,) — ^This  delicious  shrub,  or  bush-like 
tree,  is  a  native  of  Persia  and  Syria,  and  grows  wild  in  those  countries.  It  is 
perfectly  hardy  in  all  parts  of  Florida,  and  as  far  north  as  Hilton  Head,  South 
Carolina,  and  is  widely  cultivated  and  much  esteemed  in  this  State  for  the  excel- 
lence of  its  fruit,  as  well  as  for  the  medicinal  properties  of  the  rind  and  the  flowers^ 
which  are  not  only  an  excellent  febrifuge,  but  powerful  astringents,  and  often 
used  with  great  benefit  in  cases  of  diarrhoea.  The  pulp  of  the  fruit  is  a  delicious 
Bub-acid  substance,  similar  in  taste  and  flavor  to  the  red  currant,  and  is  excellent 
for  allaying  heat  and  quenching  thirst;  and  is  gently  laxative. 

The  fruit  of  the  pomegranate  is  spherical,  the  size  of  an  orange,  with  a  £;ourd* 
like  shell  or  rind,  which  is  filled  with  seeds,  enclosed  in  membranous  ceUs  and 
surrounded  with  a  juicy,  reddish  pulp. 

There  are  several  varieties  of  this  fruit,  comprising  early,  medium,  and  late. 

The  early  and  the  medium  varieties  have  a  pale  yellow  skin  or  rind,  with  a 
beautiful  tinge  of  red  upon  the  side  or  cheek,  and  are  sparsely  dotted  with  fine 
pippin-like  spots.  The  later  sorts  have  a  dark  russet-colored  rind,  and  the  seeds 
are  of  a  pale  pink  color. 

This  tree  bears  a  beautiful  urn-shaped  scarlet  flowery  and  there  is  no  tree 
more  showy  than  the  pomegranate  when  in  flower. 
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The  froit  begins  to  ripen  at  8t  Augostine,  Florida,  abont  the  middle  of  Jnly, 
and  oontmnes  till  the  middle  of  December.  It  bears  transportation  well  on 
acconnt'  of  its  hard  rind,  keeps  for  several  weeks  after  ft  has  been  taken  from  the 
tree,  and  no  doubt  may  be  made  a  profitable  market  froit. 

It  is  increased  by  cuttingS;  layevs,  and  Backers,  and  thrifty  wood  two  years  old 
will  strike  fibres  as  readily  as  yovnger  wood. 

Bakana,  (Mtisa  paradiMaca.)'~A)f  the  banana  and  plaintain,  {Musa  sapiens 
hiimj)  there  are  several  species.  They  ace  increased  by  snckers,  and  require  a 
rich,  moist  soil,  with  warm  exposure.  Some  varieties  of  these  plants  are  success- 
folly  coltivated  as  far  north  as  Femandina,  in  30^  45^  north  latitode.  The  best 
variety  for  coltivation  north  of  28^  north  latitode  is  the  one  known  as  Musa 
paradisiaca  cavendishii.  This  is  the  most  hardy,  and  seldom  attains  a  height 
above  eight  feet,  whUe  the  more  tender  kinds  often  ^ow  twenty  feet  high. 
When  the  plant  is  froiting,  and  all  the  flowers  are  set,  it  is  advisablcto  cut  off 
the  spadix  an  inch  or  two  above  the  last  tier  of  perfectly  formed  fruit,  in  order 
to  hiuBten  and  perfect  the  remaining  fruit. 

There  are  few  more  excellent  or  delieions  dessert  fruits  than  the  banana,  and, 
as  a  food  plant,  its  importance  and  valoe,  as  compared  with  other  food  plants, 
oan  hardly  be  over-estimated.  In  an  economical  point  of  view  it  has  never  been 
appreciated  in  Florida,  where  but  little  attention  has  been  given  to  its  cultivation. 
When  it  is  realized  that  a  plantation  of  bananas  once  established  has  never  to 
be  renewed,  and  that  one  acre  of  this  fruit  will  produce  as  much  food  as  130  acres 
of  wheat,  or  45  acres  of  potatoes,  its  value  and  importance  will  be  readily 
acknowledged.  * 

As  this  plant  is  a  great  feeder,  and  when  once  planted  lasts  for  a  lifetime,  it 
IB  of  the  utmost  importance  that  plantings  should  be  made  upon  strong,  rich  soil, 
or  that  the  plants  be  kept  highly  manured,  to  secore  permanent  sopplies  of  the 
best  froit. 

In  Brazil  and  other  tropical  coontries  plantations  jire  formed  by  setting  the 
plants  twenty  feet  apart ;  but  as  the  kinds  usually  planted  in  those  countries  are 
of  a  larger  species  than  those  recommended  for  northern  Florida,  plants  of  the 
Musaparad^ca  cavendishii  variety  should  be  set  ten  feet  apart  each  wa^r,  and 
in  a  good  soil  they  will  soon  cover  the  gsound,  ad  they  increase  rapidly  under 
favorable  circumstances.  Each  plant  produces  one,  and  only  one,  bunch  of 
bananas,  when  it  is  cut  down  with  a  sharp  spade  or  axe  to  give  place  to  succeed- 
ingplants.        • 

when  the  enormous  yield  of  this  fruit  is  considered,  and  it  is  taken  into  account 
that  when  once  properly  planted  it  needs  no  other  attention  than  simply  gather- 
ing the  fruit,  and  that  at  reasonable  prices  the  demand  would  be  almost  unlimited, 
it  is  evident  that  its  cultivation  could  be  made  venr  profitable. 

Date  Palh,  {Phosnix  dactylifera,) — This  excellent  and  valuable  fruit  is  culti- 
vated with  entire  success  south  of  28^  north  latitude,  and  the  tree  often  perfects 
its  fruit  as  far  north  as  30^  north  latitude.  Numerous  large  and  beautiful  speci- 
mens of  this  tree  may  be  seen  in  the  gardens  at  St.  Augustine.  It  is  one  of  the 
most  beautifrd  trees  of  the  vegetable  kingdom.  Its  long,  graceful,  ever-verdant, 
ever-waving,  ever-changing  branches  make  it  the  most  picturesque  of  all  others 
for  landscape  gardening,  and  should  adorn  the  grounds  of  every  homestead  in 
Florida. 

The  finit  is  greatly  and  justly  esteemed  by  the  inhabitants  of  Egypt,  Arabia, 
and  Persia,  on  account  of  its  concentrated  and  nutritious  propeities ;  large  num- 
bers subsist  almost  entirely  upon  it.  It  is  generally  the  solo  food  of  the  Arabs 
and  their  camels  on  their  long  and  tedious  journeys  over  the  desert,  the  voyagers 
feeding  upon  the  fruit  and  the  animals  upon  the  stones.  The  inhabitants  of  these 
countries  also  boast  of  the  medicinal  qualities  of  the  date-fruit,  and  ef  the  numer- 
ous uses  to  which  the  different  productions  of  this  tree  may  be  applied.  Fro-n 
the  leaves  they  make  couches,  baskets,  bags,  mats  and  brushes ;  from  the  branches 
10  • 
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or  stalks^  cages  for  their  poultry  and  fences  for  their  gardens;  from  the  fibres  of 
the  trunk^  thread,  ropes  and  rigging ;  from  the  sap;  a  spirituous  liqnor^  and  the 
body  of  the  tree  fumishei  fnel. 

The  Date-palm  is  propagated  from  the  seeds  and  sackers^  but  more  suceessfally 
from  the  former.  The  cultivation  of  this  fruit  should  be  greatly  extended,  as  it 
may  become  an  i^nportant  and  profitable  resource  of  the  inhabitants  of  southern 
Florida.     The  bunches  or  clusters  of  this  fruit  often  attain  a  weight  of  15  pounds. 

Gbapes,  (Vitis.y^The  finer  European  varieties  of  tliis  fruit,  such  as  are  culti- 
vated under  glass  at  the  north,  are  all  hardy  and  are  grown  more  or  loss  success- 
fully in  the  open  air  in  Florida,  ripening  at  St.  Augustine  about  the  first  of  July. 
But  the  same  diseases  which  have  affected  this  valuable  fruit  in  other  countries, 
and  in  our  own,  have  been  more  or  less  prevalent  here.  The  northern  or  native 
vai'ieties  have  not  been  sufiiciently  tested  to  form  a  correct  estimato  of  their  value, 
as  compared  with  their  European  rivals,  for  cultivation  in  this  climate. 

Several  vineyards,  consisting  of  northern  vines,  were  established  on  the  St 
John's  river  just  previous  to  the  breaking  out  of  the  rebellion,  during  which  they 
were  abandoned,  and  their  cultivation  had  not  since  been  properly  or  actively 
resumed.  It  is  believed,  however,  by  some  who  profess  to  know,  that  many  of 
the  northern  varieties  will  succeed  well  in  this  climate,  and  that  their  introduction 
will  prove  an  advantage. 

East  Florida  is  generally  flat,  however,  and  the  mean  level  of  water  in  the 
ffround  only  two  to  eight  feet  from  the  surface,  according  to  the  season,  wet  or 
dry ;  and  as  the  vine  im[)erati vely  demands  a  uniformly  dry,  calcareous  or  rocky 
soil,  and  to  insure  the  l>est  condition  fur  its  successful  propagation  should  never 
stand  in  water,  it  would  seem  that  Florida  is  not  the  natiual  borne  of  the  giBpe, 
and  that  intelligent  or  ezperienceil  vine-growers  would  not  select  it  for  the  pur- 
pose of  establishing  vineyards,  with  the  erpectation  of  complete  success. 

The  Peace,  (Amygdalus  Persica.) — This  tree  is  long-lived,  healthy,  and  vig- 
orous throagbout  Florida,  and  is  never  subject  to  injuries  from  the  peach  worm 
or  the  diseases  which  so  universally  afflict  the  fruit  in  the  northern  States. 
The  most  delicious  peaches  may  be  raised  almost  without  care  by  every  family, 
and  in  abundance  sufiicient  eyen  for  the  economical  feeding  of  swine.  The  early 
varieties  of  this  fruit  ripen  in  the  beginning  of  June,  and  tne  latest  sorts  continue 
until  late  in  August.  The  earliest  and  the  latest  varieties  should  be  chosen  for 
cultivation  in  Florida,  as  the  rainy  season  commences  in  Julv  and  continues 
throughout  that  month,  cauBing  much  of  tho  maturing  fruit  to  crack. 

The  Nectardos,  (Ami/gMus  Pers^ica.)  the  Apiucot,  (Prunus  Amieniaca,) 
and  the  Almoitb,  (Amygdalus  communis,)  are  all  at  home  in  Florida,  and  not 
less  vigorous,  healthy,  or  productive  than  the  peach ;  and  all  who  will  take  the 
trouble  to  plant  and  care  for  the  trees  may  be  assured  of  an  abundant  rewards 

The  Plum,  (Prunus  domestica,)  and  Prune,  {Prunus  domestica,)  are  also 
healthy  and  productive,  being  entirely  exempt  from  the  ravages  of  the  curculio 
so  prevalent  at  the  north.  All  the  varieties  of  the  wild  plum  are  indigenous 
and  abundant  in  nearly  every  part  of  the  State.  Many  of  the  varieties  are  of 
excellent  quality,  and,  when  cooked,  form  a  delicious  preserve  for  family  use  or 
for  canning. 

Pbaes,  (Pyrus  communis j)  and  QunrcEs,  {Cydonia  vulgaris,)  are  worthy  of 
more  attention  than  they  have  heretofore  received.  It  is  believed  that  some  vari- 
eties of  the  former  will  do  well,  but  as  yet  their  cultivation  has  not  been  sufii- 
ciently tested  to  fix  their  status  amon^  the  fruits  of  Florida. 

Apples,  (Pyrus  malus.) — The  cultivation  of  this  fruit  here  is  of  doubtful 
utility,  though  it  is  believed  that  some  of  the  earlier  varieties  may  be  advanta- 
geously introduced.  The  writer  has  a  dozen  young  trees  in  his  garden,  planted, 
two  years  since,  which  are  growing  thriftily  and  give  excellent  promise. 
;  •,  The  Olive,  ( Oka  Eurqpaea,)  succeeds  well  in  the  more  northerly  part  of  Flor- 
ida, and  this  year  fine  crops  have  been  gathered  at  St.  Augustine ;  but  it  is 
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believed  that  the  latitade  of  Femandina  is  more  Dftvorable  to  their  Bacceasfiil 
caltivation  than  the  former  point. 

The  Mabeiha  Nut,  or  European  walnut,  {Juglans  ref^ia^)  and  the  Pecan  nut, 
{Carya  olift^ormis,)  succeed  well  and  produce  abundantly  &b  far  south  as  St. 
Augustine  and  at  Key  West;  the  Cocoa-nut,  (Ck)C08  nuciferaf)  and  Brazil  nut, 
{BertlioUetia  exceUa^)  attain  their  highest  degree  of  perfection. 

Melon,- (Owcwwm.) — Floridians  think,  and  often  remark,  that  this  fruit  is 
nowhere  else  produced  in  such  high  perfection  as  in  Florida.  The  watermelon 
(Cucumi8  miruQm)  matures  as  early  as  May  at  St.  Augustine,  and  might  be 
made  a  profitable  source  of  supply  to  northern  markets  from  this  place. 


CULTURE  OF  THE  ORANGE  AND  CITRON. 


Bt  Laura  C.  Beddeut,  Sorrento,  Italy. 


It  has  been  remarked  by  scientific  observers  who. have  given  attention  to  the 
subject,  that  very  nearly  all,  if  not  all,  the  difieront  climates  which  predominate 
in  tne  various  countries  forming  the  continent  of  Europe,  with  their  diilerent 
gradations  of  heat  and  cold,  may  be  found  within  the  limits  of  the  territory  com- 
prised by  the  United  States. 

Experience  has  shown  that  those  latitudes  in  which  the  temperature  is  most 
free  from  the  extremes  of  heat  and  cold  are  the  most  favorable  to  the  perfect 
growth,  health,  and  development  both  of  the  animal  and  the  vegetable  kingdom. 
The  climate  of  some  portions  of  southern  Italy  is  especially  npted  as  possessing 
this  much-prized  peculiarity ;  and  in  such  places  vegetable  life  reaches  a  high 
degree  of  perfection,  and  has  that  peculiar  glossy,  dark-green  foliage  which  is 
never  met  with  in  the  arid  atmosphere  of  more  torrid  latitudes.  The  orange  and 
citron  particularly  display  great  profusion  of  growth.  Among  the  many  vast 
and  imdeveloped  resources  of  the  United  States — which  may  be  regarded  as  still 
in  their  minority  when  the  question  of  utilizing  their  wonderful  natural  advan- 
tages is  considered — is  their  capacity  as  a  fruit-growing  region/  especially  the 
adaptation  of  the  southern  portion  of  them  for  the  production  of  the  more  val- 
ued fruits  peculiar  to  warm  climates;  and  still  more  particularly,  for  the  cultiva- 
tion of  orange  and  of  citron  plantations,  there  remains  a  wide  and  unopened 
field  for  agricultural  enterprise  and  speculation. 

The  languishing  condition  of  certain  agricultural  interests  in  the  southern 
States — ^wluoh  wiU  in  all  likelihood  be  years  in  recovering  from  the  injuries 
received,  and  in  adapting  themselves  successfully  to  the  changed  state  of  affairs — 
makes  it  necessary  that  new '  and  unexplored  veins  in  the  undisturbed  mines  of 
our  natural  riches  should  be  struck  into  and  followed  up  to  atone  for  the  deficit 
made  by  the  temporary  stagnation  of  southern  trade.  I  maintain  that  a  great, 
deal  might  be  obtained  from  the  orange  and  citron  plantations  of  the  south  to  go 
to  the  filling  up  of  this  vacuum,  if  the  cultivation  of  t'iCi.o  Traits  were  only  fol- 
lowed up  as  a  specialty,  in  the  best  manner,  an^l  in  an  eunilative  spuit. 

That  this  is  not  the  case  ndtv,  and  never  has  been,  is  but  too  clearly  proved 
by  the  fact  that  at  the  present  time,  with  such  wide  stretches  of  laud  covered  by 
orange  groves  in  our  southern  States,  we  still  continue  to  do  a  large  business  in 
importing  oranges  and  citrons  from  foreign  countries. 

The  fittle  plain  of  Sorrento,  which  is  the  orange  garden  of  the  Neapolitan 
provinces,  exports  annually  largo  quantities  of  fruit  to  America.     I  piopose  to 
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speak  paiticalarly  of  the  method  of  caltivating  these  firoits  employed  m  Soirent 
as  it  came  under  my  personal  observation. 

To  those  skilled  in  this  q)ecial  braoph  of  agriooltnre,  my  observations  may  be 
of  but  little  value }  but  to  those  who  may  think  of  buying  up  some  of  the 
deserted  and  ravaged  lands  now  lying  idle  in  the  south  for  the  purpose  of  spec- 
ulation in  orange  plantations,  a  few  practical  observations  on  climate  and  mode 
of  culture  may  be  very  useful  as  a  guide. 

A  people  who  have  for  generations  lived  and  died  planting,  and  rearing,  and 
harvesting  oranges  and  eijxons,  should  £rom  their  experience  have  something  to 
tell  us  worth  learning,  especially  when  we,  in  comparison  with  them,  are  just 
be^nning. 

The  more  common  and  vigorous  species,  both  of  the  orange  and  citron,  attain 
to  so  high  a  degree  of  excellence  in  the  plain  of  Sonento,  that  a  simplified 
description  of  its  climate  and  situation  will  be  found  useful.  A  French  scientific 
writer  has  called  this  region  not  inaptly  the  Normandy  of  southern  Italy,  because 
Normandy  is  the  province  of  France  in  which  the  climate  is  most  bracing  and 
temperate,  and  the  people  most  robust  and  vigorous. 

The  plain  of  Sorrento,  entirely  and  thickly  covered  with  the  folia^  of  dense 
orange  groves,  leaving  but  scanty  space  fpr  the  very  narrow  streets  of  its  villages, 
is  encircled  and  shielded  on  three  sides  by  high  lulls,  and  open  only  to  the  sea 
on  the  north ;  and  the  winds  which  have  the  freest  access  to  it  are  from  the  north 
and  northwest.  From  the  south,  the  southeast,  southwest,  and  northeast  winds 
it  is  in  great  measure  exempt,  and  they  never  reach  it  until  their  violence  is,  in 
some  measure,  broken. 

This  fact,  the  stillness  of  its  atmosphere,  and  its  situation — ^it  being  a  basin  or 
valley  with  a  high  rim,  formed  by  the  crescent-shaped  hills,  and  stretching  down 
to  the  sea,  to  which,  however,  it  does  not  slope,  as  a  high  lino  of  difis  rise 
abruptly  from  the  beach,  and  the  plantations  run  down  to  the  edge  of  these 
precipices — predispose  its  climate  to  humidity ;  and  it  would,  indeed,  be  very 
damp  but  for  these  north  and  northwest  winds  of  which  I  have  spoken,  which 
blow  with  sufficient  frequency  to  keep  it  cool,  and  maintain  the  soil  in  that 
desirable  stat^  between  complete  humidity  and  too  great  dryness,  which  is  the 
great  ultimatum  in  the  successful  culture  of  acid  fruits.  Orange  and  citron  trees 
need  a  soil  incliiyhg  to  humidity,  a  temperature  not  too  high,  (for  that  would  be 
drying)but  rather  cool,  and  as  even  as  possible,  and  protection  from  violent 
winds.  Irregularity  of  temperature,  sudden  changes  from  heat  to  cold  and  the 
reverse,  are  thd  greatest  enemies  to  their  successM  culture. 

Bain  falls  in  Sorrento  with  much  greater  frequency  than  is  generally  supposed ; 
and,  during  the  dry  spell,  want  of  rain  is  compensated  by  constant  vapors  rising 
from  the  sea.  I  state  this  to  counteract  the  erroneous  impression  that  a  very 
tropical  climate  is  necessary  for  the  cultivation  of  acid  fruits.  If  by  '*  very 
tropical''  is  meant  a  burning  and  parching  heat,  the  description  will  not  apply  to 
this  part  of  southern  Italy  along  the  seaboard.  The  sea  is  constantly  sending, 
on  the  wings  of  the  wind,  mist  and  vapor  to  refresh  the  land.  The  sun  drinks 
up  these  daily  supplies  of  moisture,  but  they  ore  renewed  nightly.  Then,  too, 
the  greatest  quantity  of  rain  in  the  region  about  Sorrento  falls  during  the  last 
hours  of  the  night  and  the  first  of  the  morning.  A  great  quantity  falls,  but  the 
country,  by  its  soil  and  situation,  has  every  facility  for  drainage,  and  most  of  it 
runs  off  or  sinks  in  at  once,  and  the  sun  of  early  morning  soon  dries  up  the 
remainder.  So  that  fr^om  one  day  to  another  you  would  think  it  did  not  rain,  if 
you  were  not  a  careful  observer,  and  you  would*  wonder  how  the  country  could 
be  kept  so  green  and  fresh,  quite  damp  in  shady  places,  and  so  free  from  dust. 
I  state  these  facts  because  some  resear^es  into  peculiarities  of  climate  are  neces- 
sary to  arrive^  at  a  knowledge  of  what  situations  and  what  conditions  of  atmos- 
phere are  most  favorable  to  this  species  of  agriculture. 
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The  time  chosen  for  commencing  the  culture  of  the  orange  and  citron  should 
be  during  rainy  or  damp  weather,  free  fix)m  dry  and  frosty  winds.  Nothing  is 
more  unfavorable  to  them  than  cold,  strong  winds,  or  spells  of  freezing  weather 
or  frost.  Let  the  time  selected  for  planting  out  the  young  trees  be  still  and  damp. 
They  should  be  shielded  against  tne  possibility  of  being  shaken  by  the  winds, 
or  chilled  by  changes  of  temperature,  put  back  by  too  great  dryness. 

A  veiy  l^ht  soil  is  the  best  in  which  to  plant  out  the  young  trees.  A  clayey 
Boil  is  prejudicial.  When  the  earth  containa  too  many  parts  of  clay,  the  peculii^ 
species  of  soil  which  is  found  close  around  and  under  old  and  decayed  buildings 
on  their  demolition,  rich  with  rotten  wood  and  other  vegetable  and  animal  mat- 
ter, will  be  found  highly  beneficial  as  a  mixture.  Even  in  a  heavy  soil  one  may 
succeed  well,  provided  that  the  soil  be  veiy  frequently  moved,  and  kept  con- 
stantly light  and  soft  about  the  roots  to  facilitate  their  spreading  and  growth. 

The  next  question  to  be  considered  is  that  of  manuring  the  trees.  They 
require  a  great  deal  of  manure,  but  it  must  be  administered  with  care  and 
prudence.  The  best  manure  for  them  is  that  of  horses  and  cattle,  but  it  is 
never  to  be  applied  in  its  raw  state.  For  it  should  be  understood  that  these 
trees  are  always  so  delicate,  especially  when  in  their  infancy,  that  a  strong 
manure  would  injure,  and,  in  many  cases,  destroy  them,  as  it  bums  up  the  delicate 
fibres  of  their  roots.  The  proper  method  of  preparing  a  compost  for  these  trees 
is  to  throw  the  manure  into  pits  prepared  for  l^e  purpose,  where  it  should  be 
mixed  with  vegetable  matter  of  different  kinds,  putrid  and  decaving  leaves  and 
the  like,  and  remain  a  longer  or  shorter  time  in  order  to  diminish  its  strength. 
The  prudent  cultivator  will  usually  have  manure  in  his  manui*e  pits.  In  some  it 
will  be  in  process  of  preparation,  and  in  others  in  readiness  for  application  at  all 
times  as  it  may  be  needed. 

The  best  time  for  appl}4ng  this  reduced  manure  is  during  the  rainy  season  in 
the  fsk\l  of  the  year,  that  the  rains  by  dissolving  it  may  carry  the  nutrition  which 
it  contains  down  to  the  roots  of  the  trees.  It  is  the  custom  to  give  a  thorough 
and  general  manuring  to  the  plantations  only  once  in  the  year,  and,  as  I  have 
said,  in  the  rainy  season  of  autumn.  But  the  same  prudent  cultivator  before 
alluded  to  will  always  have  the  proposed  compost  in  readiness  in  the  pits  at  all 
seasons  of  the  year,  the  summer  months  excepted,  to  be  distributed  judiciously 
about  those  plants  which,  being  more  delicate  and  less  forward  than  the  others, 
require  more  care  and  nursing.  After  making  these  statements  I  shall  have  no 
occasion  to  warn  cultivators  against  the  use  of  ^uano,  and  to  prohibit  its  employ-* 
ment  in  soil  where  the  orange  and  citron  axe  cultivated,  as  it  is  idtogether  too  strong 
a  manure,  and  would  be  peculiarly  dangerous  to  young  and  delicate  trees. 

There  are^tw«i  methods  of  propagating  the  orange  and  citron.  The  first  of 
these  is  technically  called  by  the  Italians  ^^teste,^  that  is,  ^^from  the  head.'' 
This  consists  in  planting  out  the  young  branches  of  the  orange  or  citron,  care 
having  been  taken  before  severing  them  from  the  tree  to  make  them  put  forth 
their  roots  in  a  kind  of  vase  of  earth  which  is  bound  around  them  at  the  junction 
where  they  are  to  be  separated.  But  this  method  is  now  almost  abandoned, 
experience  having  proved  that  the  trees  thus  propagated  are  never  strong  and 
long-lived  like  those  produced  frx)m  the  seed  of  a  tree  which  has  not  been  pro- 
pagated by  a  cutting.  They  do  not  so  well  resist  changes  of  temperature,  nor 
do  they  bear  fruit  for  so  many  years,  nor  in  so  great  a  quantity  as  the  trees  pro- 
pagated from  the  seed.  The  best  mode  of  propagatbg,  therefore,  is  to  take  the 
young  plant  produced  frx)m  the  seed  of  a  wild  orange  or  citron  tree.  These  little 
plants,  of  course,  are  always  springing  up  over  pliuitations,  and  must  have  their 
share  of  attention. 

It  should  be  remembered,  however,  that  an  orange  tree  is  always  wild,  and 
produces  in  its  natural  state  only  sour  fruit,  until  a  scion  of  a  cultivated  tree,  one 
bearing  sweet  fruit,  which  happens  to  a  tree  originally  wild  only  after  years  of 
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cultivation,  Las  been  grafted  npon  it.  The  yonng  plants  produced  from  tlio  seed 
of  the  wild  or  uncultivated  tree,  after  nine  or  ten  years  have  elapsed  from  the 
time  of  the  seeds  first  pushing  up  shoots,  must  be  grafted  in  order  to  produce 
sweet  fnait.  This  consists  in  uniting  a  young  and  tender  branch  of  a  cultivated 
tree,  bearing  sweet  fruit,  with  the  young  wild  tree  in  such  a  manner  that  the  sap  of 
the  two  will  commingle  and  the  wood  grow  together;  the  scion  receiving  the  sap 
of  the  wild  tree  will  bear  sweet  fruit.  The  grafting  must  be  done  as  expedi- 
tiously as  possible,  as  it  is  necessary  that  the  branch  to  be  grafted  upon  the  wild 
tree  should  bo  united  with  it  while  freshly  cut,  and  before  losing  any  of  its  vigor. 

The  process  of  grafting  orange  trees  is  a  science  by  itself,  of  which  it  is 
necessary  to  have  a  practical  knowledge.  In  Sorrento  even  old  and  experienced 
cultivators  do  not  attempt  it  themselves,  but  always  have  recourse  to  a  class  of 
men  whose  avocation  it  is  to  go  from  plantation  to  plantation  to  perform  the 
process  of  grafting  upon  the  trees ;  and  to  do  it  successfully  one  must  first  learn 
it  practically  from  an  experienced  griafter. 

I  should  have  stated  before  that  the  young  plants  during  the  first  nine  or  ten 
years  of  their  life  should  be  kept  well  weeded,  the  earth  around  them  soft,  light 
and  damp,  and  lightly  manuw^u.  At  the  end  of  the  fourth  year  they  are  separated 
by  thinning  out  where  they  have  naturally  sprung  up  closely  together,  and 
transplanting  the  young  trees  about  two  feet  apart,  into  earth  which  has  been  dug 
np  and  broken  to  the  depth  of  two  feet,  and  the  same  treatment  as  before  ifl 
continued  for  them.  After  seven  or  eight  years,  counting  always  from  the  time 
of  the  coming  up  of  the  seed,  a  selection  is  made  of  the  finest  and  most  robust 
plants,  and  they  are  transplanted  to  a  separate  site  at  the  distance  of  about  three 
feet  three  inches  one  from  another,  aud  the  same  cultivation  is  continued  for  two 
or  three  years,  according  to  the  backwardness  or  forwardness  manifested,  and 
then  they  are  grafted  according  to  the  method  which  I  have  before  desc^bed. 
After  they  are  grafted  they  remain  two  years  longer  undisturbed  before  being 
transplanted  to  the  site  where  they  are  to  remain  permanently. 

Three  years  after  this  final  transplantation  they  produce,  ordinarily,  their  first 
fruit ;  thus  it  ^ill  be  seen  that  young  nurseiy  plants  produced  from  the  seed 
should  be  grafted  five  years  before  the  time  at  which  they  produce  fruit. 
Calculating  from  these  facts,  a  young  tree  produces  fruit  in  14  or  15  years  from 
the  time  that  the  seed  sprouts  up.  A  promising  young  tree  carefully  cultivated 
will  produce  during  its  first  year  from  20  to  25  oranges. 

•  It  must  be  borne  in  mind  that,  in  all  the  various  operations  just  described,  the 
earth  must  always  be  well  spaded  and  hoed  previous  to  transplantation,  and  must 
be  kept  so  to  facilitate  the  spreading  olf  the  young  and  tender  roots.  The  quality 
of  the  soil  and  the  care  which  is  bestowed  upon  the  young  plint  \vill  retard  or 
abridge  more  or  less  the  period  at  which  the  tree  bears  its  first  fruit.  Of  course 
this  method  of  propagating  from  the  seed,  can  be  rendered  less  tedious  by  trans- 
planting young  wild  trees,  which  will  bo  found  ready  to  the  hand  in  the  various 
stages  of  growth,  and  grafting  the  sweet  fruit-bearing  tree  upon  them. 

"When  a  considerable  number  of  young  trees  are  to  bo  planted  permanently, 
or  a  plantation  to  be  laid  out,  there  are  several  methods  of  planting.  But  no 
matter  what  the  distances  may  bo  which  are  fixed  upon  to  be  left  between  the 
plants,  they  should  be  adhered  to  with  mathematical  regularity.  One  method 
is  to  plant  two  orange  trees  and  two  citron  trees  at  regulai-  distances,  forming  a 
square,  and  in  the  centre  of  this  square  to  place  an  olive  tree  or  a  nut  tree,  or 
any  other  fruit-bearing  tree  whose  presence  ^ill  not  interfere  with  the  culture  of 
the  acid  fruits. 

The  Italians  call  this  planting  colguartro.  In  this  case  16  feet  and  3  inches 
sue  left  between  the  trees.    But  if  it  is  not  desired  to  plant  a  tree  in  the  centre  of 
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the  Bqnarc,  aboat  13  feet  distance  from  tree  to  tree  vnll  be  gi^cient.    The  foir 
lowisg  diagrams  may  give  a  slight  idea  of  these  two  methods : 
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The  best  method  is  to  leave  the  centre  vacant  so  as  not  to.  crowd  the  trees  when 
full  grown ;  bat  if  preferred  for  the  purpose  of  economizing  space  it  is  best  to 
plant  a  fifth  tree  in  the  centre  of  the  square ;  in  preference  let  it  be  an  orange 
tree  or  dtron  tree,  as  it  is  not  best  to  mix  other  treed  with  those  bearing  acid 
frnits.  ^ 

When  the  yonng  tree  has  borne  froit  for  six  years  it  is  considered  full  grown* 
The  Sorrentines  have  a  sort  of  basket  which  is  osed  as  a  measure  for  the  fniit 
This  is  called  the  coUetta,  which  will  hold  about  100  oranges  or  citions.  This 
is  used  in  gathering  the  fruit.  When  the  fruit  of  one  tree  fills  the  basket  that 
tree  is  considered  full  grown.  From  that  time  the  yield  continually  increases 
until  the  tree  gives  10  baskets  full;  that  is  to  say,  1,000  oranges  when  it  is  con* 
sidered  at  the  height  of  its  fruit-bearing  capacity.  This  usually  occurs  about 
the  twenty-fifth  year  of  its  age,  counting%lways  from  the  seed. 

The  trees,  however,  do  not  bear  uniformly  the  same  quantity  of  fruit  every 
year.  For  this  reason  the  harvest  is  considered  complete  only  every  two  years; 
and  note  should  be  taken  of  those  years  when  the  tree  is  resting,  especially  the 
year  after  a  very  full  harvest,  when  the  tree  will  yield  but  little  fruit  compara- 
tively. An  orange  tree  in  its  natural  or  wild  state,  before  beine  subjected  to 
cultivation  and  grafting,  is  called  in  Italian  '^cedrangolo.^'  I  wiU  make  use  oi 
the  word  hereafter  in  speaking  of  such  trees,  as  we  have  no  single  word  in  the 
English  language  which  will  so  conveniently  designate  the  species  meant. 

An  orange  tree  which  is  the  product  of  the  seed  of  the  cedrangolo,  and  whidi 
has  been  grafted,  is  very  long-lived,  and  has  the  advantage  in  this  respect  over 
eveiy  other  species,  being  stronger,  more  vigorous^,  and  better  able  to  resist  all 
Accidents  of  temperature.  One  may  calculate  on  60  or  70  years  as  the  limit  of 
its  fruit-bearing  capacity,  in  proportion  to  the  vigor  and  natural  superiority  of  the 
plant,  always  bearing  in  mind  the  possibility  of  some  unusual  cold  or  freezing 
spell  which  may  impair  the  vitality  of  the  tree.  These  possibilities  excepted 
the  preoeding  figures  give  the  correct  Hmit  of  the  period  daring  which  the  tree 
bears  fruit. 

An  orange  tree,  therefore,  under  the  best  method  of  cultivation  and  favorable 
drcamstances,  will  flourish  for  75  or  85  years  from  the  time  of  the  planting  of  tlie 
seed ;  afiter  that  it  may  be  considered  as  a  cumberer  of  the  ground.  But  its  use- 
fulness even  then  is  not  at  an  end.  The  wood  of  the  orange  tree  is  much  prized 
by  the  workers  in  inlaid  woods  in  Sorrento  for  its  beauty,  durability,  and  peculiar 
fragrance,  and  always  brings  a  fair  price.  The  most  beautiful  articles  are  made 
from  it.  •  Its  hardness  renders  it  susceptible  of  high  polish  and  elaborate  carving. 

The  tree  which  is  produced  by  the  operation  called  "  teste,"  before  referral 
to,  is  much  shorter-lived,  being  much  less  hardy.  After  30  years  it  begins  to 
grow  old,  and  is  considered  as  having  passed  its  prime,  while  on  the  contrary 
the  tree  produced  from  the  seed  of  the  cedrangolo  resists  more  successfully  aU 
the  variations  of  temperature,  and  even  great  negligence  in  its  culture. 

Orange  and  citron  plantations  must  be  thoroughly  dug  over  twice  a  year.    The 
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beet  times  for  this  operation  are  just  before  the  Gommencement  of  the  rainy  seasons 
in  the  spring  and  the  fall.  A  kind  of  circnlar  ditch,  or  pit,  is  left  at  the  foot  of  the 
tree,  in  which  the  manure  is  deposited,  and  which  serves  for  receiving  the  rain 
and  facilitating  its  passage  to  the  roots  of  the  tree,  while  at  the  same  time  it  car- 
ries along  with  it  the  nutriment  contained  in  the  layer  of  manure  through  which 
it  percolates  to  reach  the  roots.  These  holes  around  the  trees  are  called,  in  the 
Sorrentino  idiom,  ''  scalzatine,"  and  it  is  both  useful  and  important  to  make  them 
about  the  trees  frequently  at  other  seasons  of  the  year,  especially  when,  after  a 
long  drought,  rain  is  expected.  In  regard  to  pruning,  it  should  be  known  that 
trees  beanng  acid  fruits,*  especially  the  orange  and  citron,  cannot  be  pruned  like 
other  fruit-bearing  trees.  Those  branches  alone  which  are  sterile  and  give  no 
promise  of  finit,  after  a  fair  trial,  should  be  lopped  off.  This  is  done  to  concen- 
trate and^ncrease  the  vigor  of  the  tree,  but  requires  much  prudence  and  discrim- 
ination. 

The  orange  tree  bears  fruit  only  once  a  year.  It  flowers  in  the  month  of  May. 
Six  months  are  required  to  ripen  the  fruit,  at  the  very  least ;  but  to  mature  it 
thoroughly  before  gathering,  the  fruit  hangs  on  the  boughs  until  December.  In 
climates  where  the  temperature  of  late  autumn  and  early  winter  might  be  severe 
enough  to  injure  the  fruit,  it  can  be  gathered  in  September,  as  it  will  ripen  after 
gathering.  This  is  the  rule  in  Sorrento,  where  a  considerable  trade  is  carried 
on  in  exporting  oranges  and  citrons,  in  sailing-vessels  to  America. 

The  fruit  is  gathered  in  September  while  yet  green,  and  being  wrapped  sep- 
arately in  very  L'ght  paper,  is  carefully  packed  in  wooden  cases  and  shipped 
upon  a  voyage  which  lasts  several  weeks ;  and  on  reaching  their  destinations  they 
are  found  fresh,  sweet,  and  quite  ripe.  This  does  them  no  harm,  but,  in  fact, 
improves  their  flavor  -,  as  an  orange  plirtsked  before  quite  ripe  and  kept  for  some 
.time  is  superior  to  one  just  from  the  tree.  The  latter  has  a  crude  and  acid  taste, 
which  is  lost  by  keeping.  The  distinguishing  quality  of  the  oranges  of  Sorrento  is 
that,  fi-om  the  peculiarity  of  the  soil,  they  contain  more  spirit  and  .flavor  and  a 
stronger  essence  than  those  of  Spain,  Sicily,  Calabria,  or  even  of  the  neighbor^ 
ing  province  of  Salerno ;  this  peculiar  quality  renders  them  more  suitable  for 
packing  for  long  voyages.  A  fruit  which  is  perfect  in  taste,  when  taken  from 
ihe  bough,  is  akuost  sure  to  have  lost  its  flavor,  and  to  have  become  insipid 
after  having  been  kept  for  a  time.  But  the  oranges  of  Sorrento  are  the  reverse 
Off  this. 

Only  one  species  of  orange  is  recoCTized  as  being  cultivated  in  Sorrento. 
There  is  the  blood  orange,  aq  it  is  called,  which,  on  being  cut  open,  is  found 
perfectly  sanguine  in  hue ;  but  this  is  not  considered  as  a  different  species,  and 
is  identical  in  taste  with  the  ordinary  orange  of  Sorrento^  which  attains  a  great 
size,  and  ^ws  thriftily.  The  skin  is  very  thick  on  being  flrst  gathered,  bat 
becomes  thinner  with' keeping. 

The  Mandarin,  that  little  beauty,  with  its  delicate  and  fragrant  rind  and 
delicious  flavor,  does  not  succeed  well  in  Italy,  nor  ajiywhere  outside  of  Sidly, 
and  is  only  cultivated  as  a  fiaiicy  fruit  in  Sorrento,  by  some  growers  who  can 
afford  the  time  and  care  necessary ;  as  the  tree  which  produces  it  is  most  delicate 
and  sensitive,  and  a  peculiar  soil  is  needed  to  bring  the  fruit  to  perfection. 

In  the  island  of  Ischia,  the  Mandarin  haa  been  found  to  succeed  better  than 
anywhere  else  in  the  Italian  provinces.  In  other  places  its  flavor  is  degen- 
erated. The  difference  in  the  fineness  of  texture  of  the  rind,  and  in  the  size  and 
flavor,  is  so  great  aa  to  render  it  difflcult  to  believe  that  they  belong  to  the  same 
species. 

Neither  the  climate  nor  the  soil  of  Sorrento  is  favorable  to  the  Mandarin, 
which  requires  a  particular  sort  of  oultme }  and,  wherever  a  plantation  of  Man- 
darins is  found  there,  it  is  necessary  to  cover  the  trees  with  mats  in  the  winter 
time  and  otherwise  protect  them  from  the  cold.    They  also  require  a  very  light 
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mamirey  different  from  that  used  for  the  common  trees,  which  must  be  ireqnentl; 
and  carefnlly  employed. 

There  is  one  interesting  operation  in  connection  with  the  cultivation  of  the 
orange  tree,  which' I  have  now  a  good  opportunity  of  mentioning.  This  is  the 
grafting  of  the  citron  upon  the  orange,  or  rather  the  combination  of  the  two 
iruits  upon  one  tree.  This  is  not  profitable  in  a  practical  point  of  view,  and  is 
solely  a  matter  of  fancy  for  the  sake  of  the  novelty  of  having  the  two  kinds  of 
fruit  upon  one  tree.  I  was  sorely  perplexed  when  I  first  saw  oranges  and  cit- 
rons both  growing  thickly  upon  one  tree.  It  is  identical  with  the  operation 
called  "  teste,''  before  mentioned :  a  yoimg  branch  of  the  citron  tree  is  coupled 
with  the  young  branch  of  an  orange  tree,  both  freshly  cut  and  united  in  such 
a  manner  that  the  sap  of  the  two  will  commingle.  All  that  has  been  said  in 
regard  to  the  cultivation  of  the  orange  tree  apphes  strictly  to  the  cultivation  of 
,the  citron. 

There  is  this  difference  between  the  two  fruits — ^tho  tree  which  produces  the 
orange  is  more  delicate  than  that  which  produces  the  citron.  But  the  fruit  of 
the  citron  tree  is  more  delicate  than  that  of  the  orange  tree.  Take  for  illustra- 
tion an  orange  tree  and  a  «itron  tree,  laden  with  fruit  during  the  winter  time. 
At  the  very  slightest  frost  the  fruit  of  the  citron  will  suffer,  and  lose  its  juice^ 
but  the  tree  which  beaL-s  it  will  more  successfully  resist  the  cold,  while,  on  the 
contrary,  the  cold  will  not  much  injure  the  orange  fruit,  but  will  prove  dangerous 
to  the  tree. 

To  xmderstand  why  the  fruit  of  the  citron  is  found  hanging  on  tho  boughs  at 
the  commencement  of  cold  weather,  thus  running  so  many  risks,  it  is  necessary 
to  know  that  the  citron  bears  fruit  twice  in  the  year ;  and  for  this  reason  its  cul- 
tivation is  often  preferred  to  that  of  the  orange.  It  fiowcrs  with  the  orange 
tree,  in  May,  and  again,  but  not  so  plentifully,  in  the  autumn.  The  fruit  can  be 
plucked  and  used  at  any  time  after  it  has  attained  a  reasonable  size,  although  it 
may  be  still  ^reen.  As  a  convenience  it  is  gathered  at  the  same  time  with  the 
orange  yield  in  September,  for  exportation.  Another  but  lighter  crop  is  gath- 
ered in  the  early  winter. 

There  ore  three  varieties  of  the  citron  cultivated  in  Sorrento.  One  of  these  is 
called  in  Italian  ^'  Lustrato,"  and  is  preferred  to  the  others ;  then,  there  is  the 
Oixdinazy  or  common  variety;  and  a  thirds  which  is  very  small  and  always  gree% 
and  of  a  very  peculiar  and  pungent  flavor,  quite  different  from  the  others. 
The  culture  of  this  last  variety  is  on  the  decrease  in  Italy,  and  in  a  short  time 
will  most  certdnly  be  altogether  abandoned.  The  Lustrato  is  of  a  lar^ 
size  than  the  ordinary  citron.  Indeed,  it  is  frequently  enormous,  and,  on  &is 
<kCC0unt,  as  well  as  for  its  handsome  rind,  and  its  property  of  preserving  its 
flavor  for  a  great  length  of  time,  it  is  preferred  for  exportation  to  America  and 
other  distant  countries.  It  is  from  trees  that  produce  the  Lustrato  that  are 
obtuned  those  enormous  citrons,  as  large  as  a  small  melon,  which  are  gathered 
in  Italy  at  Easter,  and  as  presents  seem  to  have  about  the  same  significance  as 
Easter-eggs,  a  custom  anciently  in  use  among  us.  Comparatively  few  of 
these  are  produced.  They  are  obtained  by  gathering,  while  yet  green,  all. 
the  citrons  from  a  tree,  with  the  exception  of  a  few  which  are  left  to  hang ;  and 
which,  by  absorbing  all  the  fruit-producing  nutriment  t>f  the  tree,  obtain  an 
enormous  growth,  and  are  so  heavy  that  they  must  bo  propped  up  to  prevent 
them  from  breaking  the  boughs  to  which  they  are  attached. 

The  ordinary  citron  is  cultivated  for  consumption  in  Naples,  and  for  exportation 
to  France  and  other  adjacent  countries.  For  this  purpose  it  is  gathered  and 
shipped  during  the  summer  time,  and  daring  the  hot  weather  tho  demand  for  it  is 
so  great  that  from  $12  to  $15  per  thousand  are  often  given.  It  is  not  so  suitable 
for  long  voyages  as  the  Lustrato. 

The  different  varieties  are  produced  by  grafting  and  the  operation  called  ''teste.'' 
Bat  the  trees  yHI  not  again  bear  fruit  for  two  years  after  the  operation  is  per- 
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formed.  The  grafting  can  also  be  performed  on  the  young  trees,  which  are  still 
tender,  and  any  variety  of  citron  may  be  thus  produced.  This  last  method  is  to 
be  preferred  as  being  more  expeditious.  Oreat  quantities  of  fruit  are  shipped 
yearly  to  America  from  Sorrento  by  established  houses  which'make  this  exporta- 
tion a  specialty;  but  so  far,  it  has  been  impossible  to  obtain  any  definite  report 
as  to  the  precise  value  of  these  exports. 

Orange-flower  water  is  not  manufactured  here,  the  plantations  not  being  exten- 
sive enough  to  make  this  species  of  industry  profitable.  It  is,  therefore,  monop- 
olized by  Calabria  and  Sicily.  But  of  late  years  a  considerable  manufacture  of 
the  essence,  which  is  extracted  from  the  leaves  of  the  "  cedrangolo,"  has  been 
commenced,  and  the  trade  carried  on  in  Sorrento.  This  is  a  medicuEj  prepazar 
tion,  and  has  all  the  soothing  qualities  of  an  opiate  >^ithout  any  of  its  subs^ 
queut  effects,  and  is  most  agreeable  to  smell  and  taste. 

From  the  rind  of  the  cedi*angolo  is  also  made  a  kind  of  marmelade  or  confiture, 
which  is  largely  in  demand  and  sells  at  a  very  high  price,  being  in  great  repute 
as  a  stomachic  and  a  promote  of  prompt  digestion. 

Bees  should  always  be  kept  where  there  are  orange  plantations.  If  maintained 
on  a  large  scale  great  profits  may  be  obtained,  as  the  very  best  honey  is  made 
from  the  flowers  of  the  citron  and  the  orange,  which  are  the  same  in  shape,  size, 
color,  and  odor.  All  the  honey  made  in  Sorrento  smells  and  tastes  of  the  ravish- 
big  perfume  of  the  orange-flowers,  and  it  has  become  classical  as  the  best  that  is 
produced,  analogous  to  the  honey  of  Hymettus. 

And  now  to  make  a  summaary  of  what  has  been  said,  we  have  seen  that  there 
is  no  part  of  the  orange  tree  or  the  citron  tree  which  does  not  yield  its  share  of 
profits.  The  fruit,  the  flower,  the  leaf,  and  finally  the  wood  of  the  worn-out 
tree  itself  are  all  items  of  profit  to  the  planter;  and,  in  connection  with  their 
culture,  can  be  carried  on  another  industiy  equally  as  profitable,  whidi  requires 
but  a  smair  outlay,  and  is  dependent  only  on  the  maintenance  of  the  bees  and 
the  blooming  of  the  orange-flowers.  The  outlay,  the  time,  and  the  labor  involved 
in  the  cultivation  of  acid  fruits  are  very  much  less,  comparatively,  than  that 
involved  by  other  branches  of  agricultm'o  peculiar  to  mild  climates.  It  is  not 
to  the  point  to  say  that  we  have  already  in  the  southern  States  vast*  groves  of 
tiiese  fruits  which  grow  and  ripen  with  little  or  no  culture.  The  point  is  to  bring 
the  culture  of  them  to  perfection,  to  make  it  a  specialty,  and  thus,  in  some 
measure  make  up  for  the  temporary  loss  of  some  important  staples  for  which  a 
peculiar  kind  of  labor  seems  to  be  required,  and  laborers  also  of  peculiar  qu&li- 
ncations ;  while  for  the  culture  of  orange  plantations  no  skilled  hands  are  required, 
except  for  the  operation  of  gnd^ng,  and  fewer  laborers  needed. 

The  improvement  and  cultivation  of  our  ooui\txy  to  the  utmost  of  all  its  great 
agricultural  capabilities  will  form  one  of  its  most  pow^ul  bulwarks  against 
national  poverty  and  abject  dependence  upon  foreign  nations. 


AMERICAN  WINE  AND  WINE-MAKING. 


By  Georoe  Husmakn,  JLemmashv,  Missouri. 


No  other  branch  of  agricultura  or  horticulture  has  of  late  attracted  so  much 
attention  as  the  subject  of  grape  growing.  Almost  innumerable  varieties  have 
sprung  up  and  been  disseminated,  each  claiming  some  superior  merit  over  aU  its 
predecessors,  until  the  public  mind  has  become  bewildered,  and  those  who  wish  to 
exLtei  into  the  delightful  occupation  of  grape  growing  are  at  a  loss  what  to  plant 
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Difficult  as  tlie  task  may  be  to  choose  from  among  tLe  many,  yet  the  choice  will 
become  comparatively  easy  if  a  few  points  are  duly  considered ;  and  I  will  try 
to  elucidate  them  ife  a  few  remarks,  aiterwards  giving  my  vifiw^  about  American 
wines,  and  how  they  should  be  made,  summing  up  with  a  description  of  some  of 
the  most  prominent  varieties  and  theur  value  for  wine. 

Let  me  here  remark  that  it  is  with  a  great  deal  of  hesitation  I  undertake  the 
task  of  wnting,  at  this  early  phase  of  our  development  of  this  great  branch  of 
industry,  what  must  be  at  best  but  local  experience.  I  do  not  claim  infallibility, 
and  am  fully  aware  that  many  of  my  remarks  will  be  severely,  and  perhaps 
justly,  criticized )  but  I  may  claim  that  I  have  given  the  subject  close  attention 
for  the  last  sixteen  years,  have  labored  haid  and  earnestly,  experimented  a  great  * 
deal,  and  it  is  experience^  the  results  of  these  experiments,  which  I  give  here,  not 
mere  surmises  formed  under  the  hasty  impressions  of  casual  observations. 

The  starting  points  from  which  wo  should  look  for  idl  the  results  to  be  attained, 
may  be  summed  up  as  follows : 

1.  Grape-growing,  especially  with  a  view  to  wine-making,  is  a  purely  local 
question,  and  only  such  varieties  should  bo  chosen  for  a  certain  locality  aa  will 
attain  their  greatest  perfection  there,  and  are  as  free  from  disease  in  the  locality 
as  can  reasonably  be  expected. 

2.  A  grape,  to  make  the  best  wine  the  variety  is  capable  of  making,  must  be 
perfectly  ripe,  not  merely  colored,  for  only  when  fully  ripe  does  it  attain  that 
delicacy  of  flavor,  which  will  always  distinguish  the  product  of  a  good  locality 
from  that  of  an  inferior  one. 

3.  The  time  will  come,  in  this  country  as  it  has  long  since  in  Europe,  when 
the  difference  in  quality  of  native  wines  will  be  fully  appreciated,  and  when  those 
who  produce  the  best  will  get  four  times  the  price  for  it  which  others  will  realize 
for  an  inferior  article. 

4.  No  careless  man  need  attempt  the  busiifess,  for  he  will  surely  fail.  To 
make  a  really  good  wine  and  to  take  care  of  it  properly  after  it  is  made  requires 
great  industry,  extreme  cleanliness,  careful  and  incessant  watching,  and  a  critical 
taste,  which  will  enable  the  operator  to  judge  of  the  quality  of  the  material  he 
has  to  work  upon,  and  the  exact  time  when  it  should  be  racked,  handled,  and 
bottled.  Now  let  us  look  at  these  several  points  a  little  closer.  First,  in  regard 
to  locality  for  each  ^ape.  A  recent  visit  to  the  east,  on  which  I  tajerted  many 
samples  of  wdue  made  there,  has  forced  the  conduiiion  upon  me  that  it  is  entirely 
useless  for  them  to  tiy  to  make  a  first  class  Catawba,  such  as  we  can  make  here. 
And  why  is  this  sof  The  reasons  axe  apparent.  The  Catawba,  although  it 
may  color  in  Pleasant  Valley,  Crooked  hake,  or  Northeast,  does  not  get  per- 
fectly ripe. 

Its  acid  centre  docs  not  dissolve,  it  does  not  develop  the  delicacy  of  aroma 
which  the  perfectly  ripo  Catawba  possesses,  and  consequently  the  wines  ore  add, 
harsh,  and  have  but  little  flavor.  The  same  holds  good  in  regard  to  the  Con-  ^ 
cord.  The  latter  colors  with  us  the  beginning  of  August,  and  yet  we  do  not 
attempt  to  make  wines  from  it  until  the  latter  part  of  September.  The  Catawba 
colors  here  about  the  middle  of  August,  but  those  who  intend  to  make  a  really 
ffood  wine  do  not  gather  their  Catawba  grapes  until  the  10th  of  October.  The 
longer  a  grape  hangs  on  the  vine  the  more  its  watery  substance  evaporates,  the 
acid  diminishes,  and  the  sugar  increases.  Therefore  it  is  that  all  Catawba  wine 
made  at  the  east  ha^  an  unripe  taste  and  but  little  flavor.  Thoy  should,  for 
wine,  confine  themselves  to  such  early  ripening  varieties  as  the  Delaware,  Creve- 
ling,  and  Rogers  No.  3.  Of  these  I  am  sure  they  could  make  good  wine  instead 
of  the  miserable  apology  for  Catawba,  Isabella,  and  Clinton,  with  which  they 
now  floo<l  the  market,  and  which  requires  a  large  fund  of  local  patriotism  to  assist 
m  its  consumption. 

Not  even  the  Clinton,  although  it  colors  early,  will  make  a  good  wine  unless 
allowed  to  hong  late,  as  it  requires  a  longer  season  to  ripen  than  they  have  in  the 
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section  named.  It  is  a  well-known  and  established  fact  in  Europe  tbat  the  tem- 
perate zones  will  produce  the  highest  flavored  wines.  Neither  the  north  nor  the 
south  will  famish  them ;  although  the  latter  will  produce  wines  of  good  body, 
(for  instance,  Sherry,  Port,  the  different  Italian  wines,  &c.,)  they  lack  that  deli- 
cate fragrance,  that  exquisite  bouquet,  which  has  made  the  fine  German  and 
French  wines  the  univeraal  favorites  of  the  civilized  world. 

And  in  this  country  the  same  rule  seems  to  apply;  for  among  a  great  many 
California  wines  tasted  I  have  not  found  one  which  was  of  really  fine  flavor; 
although  in  one  or  two  instances  they  were  of  very  fair  quality.  The  hot 
and  and  climates  of  California  and  Mexico  do  not  seem  to  develop  the  bouquet 
requisite  in  a  first-class  wine  5  and  although  they  may  make  a  great  quantity,  in 
quality  they  will  not  be  able  to  compete  with  the  west.  *' Westw^d  the' star 
of  empire  takes  its  way,"  aUd  Missouri,  Illinois,  Arkansas,  and  perhaps  parta  of 
Indiana  and  Ohio,  will  produce  the  wines  which  alone  are  destined  to  be  the 
pride  and  boast  of  this  nation. 

Already  have  our  Norton's  Virginia,  Cynthiana  an^  Herbemont  become  famous ; 
and  in  a  few  years  we  may  boldly  tb'ow  down  the  glove  to  Johannisberg,  Stein- 
berg, Chambertin,  and  Chateau  Queen,  and  challenge  them  to  produce  better 
wines  than  our  cellars  will  furnish. 

Therefore  the  grape-grower  should  only  select  such  varieties,  with  a  view  to 
wine-making,  as  will  fully  ripen  in  his  locality ;  but  they  should  also  be  per- 
fectly healthy,  free  from  disease  in  any  form.  Not  only  does  the  fruit  from  a 
healthy  vine  make  a  better  wine,  but  it  also  makes  a  greiit  deal  more ;  and  only 
when  the  wine-maker  can  count  upon  a  sure  return  every  year  will  his  vineyard 
and  cellar  warrant  all  the  outlay  of  capital,  labor,  skill,  and  nerve  which  are 
required  to  make  him  successful.  A  grape  maybe  ever  so  good,  make  an  excel- 
lent wine,  and  yet  it  will  never  become  popular,  nor  be  extensively  planted 
unless  it  is  also  healthy.  Only  from  healthy  varieties,  those  which  yield  a  cer- 
tain return  every  year,  can  we  make  wine  so  cheap  that  it  will  become  the  bev- 
erage of  the  masses.  If  we  can  count  upon  1,000  gallons  to  the  acre  per  year, 
we  can  afford  to  sell  that  wine  much  better  at  50  to  75  cents  per  gallon  than  wo 
can  sell  wine  of  a  variety  which  yields  but  250  gallons  at  $1  50.  The  labor 
is  nearly  the  same  and  the  capital  it  yields  is  larger. 

We  want  wines,  good  wines)  for  the  laboring  classes  at  low  figures,  and  of 
these  we  should  grow  the  greatest  bulk. 

We  also  want  choice  wines  for  the  fastidious  in  taste,  those  who  are  able  and 
willing  to  pay  a  high  price  for  a  luxury ;  but  the  choicest  wines  will  always  be 
restricted  to  certain  and  limited  localities.  Both  objects  can  easily  be  attained; 
but  every  one  who  strives  after  the  utmost  perfection  will  have  to  experiment  a 
great  deal,  and  he  need  not  think  that  his  experiments  will  all  be  successfuL 
Only  by  long  practice  can  he  acquire  the  critical  taste  and  nice  judgment  requi- 
site to  make  the  best  of  the  material  he  has  to  work  with. 

Wine-making  is  an  art,  and  is  not  acquired  in.a  single  season.  Grapes  have 
different  qualities,  and  require  different  treatment  to  convert  them  into  the  best 
wine  they  are  capable  of  making.  After  these  few  preliminary  remarks  we  will 
look  at  the  operation  itself. 

GATHSBINa  THX  OBAPBS. 

As  already  remarked,  the  grapes  should  be  thoroughly  ripe.  The  best  indi- 
cations of  ripeness  ore :  the  stem  becomes  brown  and  woody,  and  begins  to  shrivel ; 
the  berry  begins  to  shrivel  around  the  stem,  the  skin  becomes  thin  and  trans- 
parent, and  the  juice  becomes  very  sweet,  sticking  to  the  fingers  like  honey  or 
molasses  after  handling  the  grapes  for  some  tune.  If  any  bunches  are  backward 
in  ripening,  as  is  often  the  case,  the  ripest  are  slathered  first  and  those  that  are 
not  fully  ripe  remain  on  the  vines.  They  will  ripen  much  quicker  a£ter  the 
ripest  have  been  gathered. 


Digitized  by 


Google 


AMERICAN  WINE  AND  WINE*l£AKINO  167 

The  stems  should  be  cat  as  dose  to  the  bnnoh  as  possiblei  as  they  contain  a 
great  deal  of  astringenoy,  which  is  apt  to  make  the  wine  rough.  All  onripe, 
rotten,  and  deficient  beiiiee  are  carefolly  picked  out,  and  none  remain  on  the  ^ 
bunch  bat  those  which  are  pexfectly  ripe.  Grenerally  the  g&therer  carries  two 
pails,  and  the  unripe  berries  are  thrown  into  one  for  a  wine  of  inferior  quality. 
Space  will  not  permit  me  to  describe  all  the  implements  used  in  wine-making. 
Those  wishing  farther  infonnation  about  them  are  referred  to  my  book,  "  Grapes 
and  Wine,"  where  they  will  find  them  deeoiibed.  I  will  simply  name  them 
here :  Pails  for  gathering  the  grapes;  wooden  vats  for  carrying  them  out  of  the 
vineyard,  either  to  the  wagon,  or  to  the  press  direct ;  the  grape-miU,  with  either 
wooden  or  stone  rollers  to  mash  the  berries ;  fermenting  tubs  or  vats  to  receive  ' 
them  after  mashing;  the  press  casks  of  various  sizes:  and  a  good  cellar,  divided 
into  two  compartments — ^the  fennentinc^  cellar,  whicn  should  not  b#  too  cool,  to 
facilitate  fermentation;  and  the  cellar  for  ripening  and  keeping  the  wine,  wlach 
should  have  an  even  temperature  of  about  45^  in  summer  and  winter. 

The  temperature  of  the  fermenting  cellar  may  be,  at  the  time  of  wine-making,  ' 
about  60^.    To  make  white  or  light^lored  wines,  of  delicate  flavor  and  smooth- 
ness, the  grapes  should  be  mashed  and  pressed  as  soon  as  gathered.    The 
Catawba,  Herbemont,  and  Bogers'o  Hybrid. No.  1,  especially  require  this 
treatment. 

The  skin  of  the  Catawba  contains  a  great  deal  of  tannin,  as  do  the  stems,  and 
the  most  delicate  Catawba  and  Herbemont  wine  is  made  by  pressing  the  grapes 
without  mashing,  and  keeping  the  run  oeparate  from  the  after  first  pressing.  In 
this  way  a  white  wine  can  be  made  of  the  Concord,  but  whether  this  is  an  improve- 
ment is  still  a  mooted  question.  I  think  not ;  the  wine  made  by  this  method  of 
the  Concord  is  to  my  taste  inapid,  and  the  Concord  is  evidently  a  grape  for  red 
winC;  a  wine  somewhat  resembling  daret.  with  less  astringency»  and  lacks 
character  if  treated  in  the  above  manner,  althou^'h  it  should  not  be  allowed  to 
ferment  in  the  husks  longer  than  24  hours,  as  its  flavor  wUl  become  too  fiery  and 
the  wine'  too  harsh. 

It  is  here  where  the  question  may  most  properly  be  asked :  Shall  the  must  be 
left  as  nature  gave  it,  or  shall  sugar  and  water  be  added  t  This  question  has  of  late 
called  forth  a  good  deal  of  discussion ;  one  party  claiming  that  nature  makes  the 
wine,  and  the  juice  of  the  giape  should  be  left  just  as  nature  gives  it,  without 
any  manipulation  or  addition  whatever.  The  other,  that  nature  famishes  the 
raw  material^  but  that  wine  is  an  artificial  product,  which  requires  all  the  skill 
(guided  by  reason)  of  which  the  maker  is  capable. 

The  latter  is  evidently  the  most  reasonable  view.  My  ideas  about  this  ques- 
tion may  be  given  in  a  very  few  words.  If  nature  furnishes  me  in  the  grapes 
which  I  intend  to  make  into  wine,  a  juice  which  contains  everything  to  make 
first-dass  wine,  in  the  right  proportions,  I  shall  leave  it  so  on  the  principle,  ''let 
well  enough  alone ;"  but  if  I  think  there  are  deficiencies  which  can  be  supplied  by 
addii^  to  that  which  is  already  in  the  must,  but  not  in  sufficient  quantity,  I  shall 
do  so,  as  my  reason  was  given  me  by  an  All-wise  Creator  for  the  purpose  of 
using  it  to  the  best  advantage.  All  grape  juice  contains  in  larger  or  smaller 
proportions,  sugar,  water,  free  acids,  tanmn,  gummy  and  numerous  substances, 
coloring  matter,  and  fira^^rant  or  flavoring  substances.  A  good  tvine  should  con- 
tain all  these  ingredients  in  due  proportions.  The  sacchoromoter  will  show  me  the 
amount  of  sugar  contained  in  the  must;  the  acidimeter  the  amount  of  add  it  con- 
tains. If  I  find  that  the  must  does  not  contain  sugar  enough,  and  an  excess  of  acid, 
what  can  be  more  natuml  than  to  add  the  su^ar,  and  to  mlute  the  acid  by  adding 
water  t  Both  are  ingredients  of  the  grape ;  where,  then,  can  be  the  harm  of  adding 
them,  until  the  proportion  is  attained  t  But  this  is  not  all.  Many  of  our  native 
grapes  contain  an  excess  of  aroma  as  well  as  an  excess  of  add.  if,  by  a  proper 
manipulation,  this  also  can  be  toned  down,  so  as  to  be  pleasant  instead  of  offen- 
sive, it  is  an  improvement,  not  an  adulteration,  and  such  a  wine  is  certainly  just 
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as  pure  and  more  wholesome  than  the  pure  juice  of  the  grape,  with  its  excess  of 
acid,  tannin,  and  aroma^  would  have  been.* 

In  short,  in  all  the  mampulations  during  the  process  of  wine^making,  the 
operator  ninst  have  an  ideal  standard  in  view,  the  utmost  perfection  which  can 
be  attained  from  the  vaiiety  he  has  to  deal  with,  and  must  try  to  bring  his  must 
op  to  that  standard. 

The  process  of  adding  sugar  and  water  to  deficient  must  is  called  Gallizing, 
after  its  most  successful  and  strenuous  advocate,  Dr.  Gall^  and  extracts  from  his 
works  have  already  been  given  in  former  volumes  of  these  reports,  to  which  I 
would  refer  the  reader  for  much  useful  information. 

But  there  is  a  method  still  of  using  the  husks  of  the  grapes  after  the  first 
gentle  preesbg  to  much  greater  advantage  than  can  be  done  by  distilling,  which 
is  called,  afftr  its  inventor,  Ghaptal,  Ghaptalizing. 

It  has  been  the  custom  in  France,  after  pressing  the  grapes  as  dry  as  they  can 
be  pressed,  to  give  the  husks  to  the  servants  and  laborers,  who  would  add  water, 
let  it  ferment  a  few  days,  and  thus  make  an  inferior  wine  which  they  used  ajs  a 
common  drink.  Mr.  Chaptal  investigated  the  matter  closely,  experimented,  and 
found  that  by  pressing  for  the  first  time  only  two  of  the  ^nne-making  tn^dienta 
were  exhausted,  namely,  sugar  and  water,  and  that  the  husks  contained  still  bA 
abundance  of  acidity,  tannin  and  flavoring — ^in  short  all  the  ingredients  to  make 
wine  except  sugar  and  water.  This  once  established,  what  could  be  more  natural 
than  to  add  these  and  make,  so  to  say,  another  edition?  The  experiment  was 
tried  and  succeeded  beyond  expectation.  Mr.  Ghaptal  even  contends  that  it  can 
be  repeated  several  times,  and  that  even  the  third  repetition  will  make  a  drinkable 
wine,  one  in  quality  very  little  behind  the  first. 

If  we  apply  the  practice  to  American  wine-making  we  find  the  result  very 
gratifying.  Our  native  grapes  are  nearly  all  so  abundantly  supplied  with  flavor 
and  tannin,  that  the  Ohaptalized  wine  is  very  little,  if  any,  inferior  to  the  first 
pressing.  Of  course  there  is  in  this,  as  in  everything  connected  \inth  wine-making, 
a  wide  diilerence  in  varieties.  But  there  is  a  limit  to  everything,  and  I  would 
eertainly  not  indorse  third,  fourth  or  fifth  editions ;  but  if,  after  pressing  and 
perhaps  properly  Gallizing,  the  wine-maker  finds  that  the  husks  still  cont^n  an 
abundance  of  wine-making  ingredients,  and  that  only  sugar  and  water  have  been 
exhausted,  I  can  see  no  reasonable  objection  to  making  another  edition,  especially 
when  it  is  kept  separate  from  the  first. 

I  have  done  so  repeatedly  j  have  even  made  three  different  classes — pure  grape 
juice,  such  as  was  Gallized  by  adding  one-third  water  and  su^ar,  and  another 
which  was  only  sugar  and  water  fermented  on  the  husks.  I  nave  placed  the 
three  wines  before  good  judges,  told  them  of  the  difference  in  the  making,  and 
asked  them  to  pick  out  the  pure  juice.  In  nearly  every  instance  were  they 
unable  to  do  it ;  but  the  majority  agreed  that  the  Gallized  wine  was  the  best,  the 
Chaptalizcd  next  best,  and  the  pure  juice,  although  good  wine,  not  as  agreeable 
as  either  of  them.  This  was  Concord,  and  of  course  we  must  modify  the  treat- 
ment according  to  the  variety  and  the  season  we  have  to  deal  with. 

And  above  all,  let  us  be  strictly  honest  in  this  matter.  Let  the  purchaser 
know  what  he  is  buying  if  he  desires  it,  and  let  the  best  wine  according  to  his 
taste  bring  the  best  price. 

As  before  remarked,  in  no  case  do  I  add  anything  foreign  to  the  grape,  seek- 
ing only  to  supply  nature's  deficiencies,  and  I  do  not  follow  it  to  half  the  extent 
it  IS  followed  in  Europe.  Only  since  Gallizing  and  Ghaptalizing  have  become  so 
universally  adopted  has  European  wine  become  so  uniformly  palatable  and 
cheap.  Only  since  this  practice  was  generally  introduced  do  they  produce  drink- 
able wine  in  aU  seasons,  which  formerly  they  could  not  do. 

Let  the  reader  not  misunderstand  my  position.  We  can  only  make  the  best 
wine  in  the  best  seasons.  We  can  add  the  sugar  to  the  product  of  poor  seasons, 
and  dilute  the  acid  by  water  so  as  to  bring  the  must  to  its  normal  alcoholic 
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standazd ;  we  con  thoB  always  produce  a  pleasant  and  drinkable  wine,  bnt  the 
exqnisite  ftcKCor  developed  in  the  grape,  in  the  be$t  seasons,  wo  cannot  make.  Thia 
is  in  the  hands  of  Him  who  alone  sends  rain  and  sanshine,  and  from  whom 
alone  come  all  good  su'dL  perfect  gifts.    Art  can  do  muchy  bnt  not  evertfthing. 

The  better  the  season  the  more  perfect  the  gn^s,  the  less  will  they  bear  of 
Gallizing  and  Ch£4>talizing,  becaose  they  do  not  tiien  contain  the  abnndance  of 
add  which  will  bear  dilating ;  thns  it  is  that  it  costs  mnch  more  to  produce  the 
very  best  wines  than  a  wine  ot  mediom  or  inferior  quality.  Consequently,  in 
justice  to  our  grape-growers,  the  practice  of  paying  the  same  price,  or  nearly 
so,  for  all  our  wines  should  cease.  An  extra  quality  of  Catawba,  made  from 
the  very  pick  and  prime  of  the  vineyard,  with  the  greatest  care  and  ktbor,  and 
by  leaving  the  grapes  on  the  vines  until  the  watery  parts  have  evaporatod,  and 
of  which,  consequently,  much  less  has  been  produced  per  aci-e,  should  be  worth 
treble  the  price  of  a  wine  made  from  the  general  run  of  the  vineyard,  when  the 
grapes  were  hardly  colored. 

It  is  an  injustice  to  the  vintner  who  produces  the  hwt,  by  a  combination  of 
skill,  labor,  and  superior  location,  and  by  great  loss  in  quantity,  to  ask  of  him 
to  sell  such  a  wine  for  only  a  slight  advance,  say  25  cents  per  ^{^llon,  over  mis- 
erable trash,  hardly  worthy  the  name  of  wine.  In  Europe  this  is  well  under- 
stood. 

The  '^  Ans-lese  ^  of  the  German  vineyardist  is  appreciated  and  paid  for  accord- 
ingly ;  why  should  it  not  be  so  here  t 

Let  us  encourage  home  industry ;  let  those  who  are  willing  to  pav  S3  to  t4 
per  bottle  for  geo^l  Rhenish  wine  pay  only  half  that  price,  or  two-thirds,  for  a 
native  wine  as  good,  and  they  will  soon  have  wines  which  will  meet  all  the 
requirements  of  the  most  fastidious  taste.  But  *' far-fetched  and  dear-bonght^ 
seems  to  l>e  the  ra^e,  and  as  long  as  our  own  products,  even  if  equally  goo<l  or 
better,  are  left  in  the  cold,  and  foreign  productions  bought  at  extravagant  prices, 
not  because  they  are  better ,  but  because  they  are  imported,  we  cannot  hope  for  a 
thorough  reform.  We  will  now  look  at  the  most  prominent  of  our  American 
grapes,  and  their  treatment  for  wine. 

WHITS  OS  LIGHT  COLOSSD  WINS,  BSSEHBLING  HOCX. 

The  Catawba. — ^This  variety,  although  much  subject  to  disease,  is  yet  the  one 
of  which  perhaps  the  greatest  quantity  is  at  present  made,  as  nearly  all  the  old 
vineyards  are  planted  with  it. 

If  well  ripened  and  properly  managed  it  will  make  a  very  good  wine,  tut  as 
it  contains  a  good  deal  of  tannin  and  acidity,  it  is  only  in  a  very  few  of  many 
seasons  that  a  really  first-class  wine  can  be  made  of  it  without  Gallizing.  The 
roust  of  Catawba  grapes  should  average  80**  by  Oechsle's  scale,  to  make  a  good 
wine  without  the  addition  of  sugar.  The  best  method  is  to  add  to  the  grapes 
after  they  have  been  mashed  about  one-thh:d  of  water  and  su^ar,  or  to  100  cal- 
lous of  must  add  50  gallons  of  water  and  sugar,  (two  pounds  of  best  crushed 
sugar  to  the  gallon  of  water,)  test  the  mixture  again,  and  if  its  weight  is  between 
80  and  90*,  press  immediately,  without  fermenting  on  the  husks.  Should  the 
grapes  bo  very  ripe  add  less,  and  if  unripe  and  acid,  add  more  water  and  sugar. 
The  niixtme  should,  as  before  remarked,  have  about  80"  specific  gravity  bjr 
Oechsle's  saccharometer,  and  contain  about  fom-  pcr'mill  acids  by  Geisle's  acidi- 
roeter.  If  very  ripe  the  advocates  of  pure  juice  can  make  a  good  wine  froip  them 
without  addition,  if  the  berries  are  not  mashed,  but  put  into  the  press  and  pressed 
lightly.  But  it  will  not  be  any  better  than  when  properly  Gallized,  and  thev 
will  obtain  much  less  in  quantity.  The  husks  may  afterwards  be  Chaptalized, 
according  to  the  individual  incUnation  of  the  wine-maker,  the  water  and  sugar 
added  to  wei^h  about  75**  to  80**,  and  fermented  on  the  husks  for  from  24  to  48 
hours,  according  to  temperature,  and  more  or  less  violent  fennentation.  In  this, 
06  in  everything,  practice  is  required,  which  alone  makes  perfect. 
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The  Herbenwnt — This  makes  a  veiy  delicate  vihlte  wine,  if  the  giapes  axe 
pressed  without  being  mashed,  and  the  pure  juice,  if  treated  in  thin  way,  perhaps 
more  nearly  resembles  a  delicate  Bhenish  wine  than  any  other  we  may  have.  The 
grapes  may  then  be  ground,  water  and  sugar  added,  say  as  much  as  there  has  been 
pure  juice  expressed,  and  fermented  on  the  husks  for  24  to  48  hours.  This  will 
make  a  very  fine  red  wine,  strongly  resembling  Madeira,  and  tastes  differ  as  to 
which  is  best,  the  white  or  the  red.  Specific  gravity  of  must  about  90^,  which 
proportion  should  be  preserved  throughout  Ii^  preparing  the  water,  either  for 
GaUizing  or  Ghaptalizing,  it  may  be  well  to  add  here  that  a  pound  of  crushed 
Bu^,  dissolved  in  water,  will  weigh  about  40^,  by  Oechsle's  saochaxometer. 

JkHaware. — The  must  of  this  grape  is  generally  so  rich,  and  the  proportions  so 
evenly  balanced,  that  it  will  make  a  first  class  wine,  of  great  body  and  fine  flavor, 
without  manipulation  or  addition.  It  is,  perhaps,  the  perfection  of  the  Hock  or 
Bhenish  wine  type  among  our  natives,  and  will  compare  with  any  of  the  imported 
wines  if  well  and  carefully  made.  It  should  be  allowed  to  ferment  on  the  husks, 
after  the  berrries  are  mashed,  for  about  12  hours,  then  pressed,  and  as  the  husks 
still  contain  a  great  deal  of  wine  ingredients,  they  may  be  Ohaptalized  to  the  same 
amount  as  they  yielded  pure  juice.  It  is  always  advisable  to  keep  both  presongs 
separate,  although  I  have  already  made  wine  by  the  latter  process  fully  eqiul 
to  the  first.     Specific  gravity  of  must  from  105®  to  120**. 

Taylor, — This  also  makes  an  excellent  wine,  which  by  man^  is  prefeired  to  the 
Delaware,  but  it  is  rather  unproductive.  It  may  be  treated  in  the  sa^^e  manner 
as  the  Delaware,  having  the  same  body,  but  a  different  flavor. 

Cassady, — This  makes  an  excellent  white  wine  if  properly  manipulated ;  but 
as  it  has  a  tough  pulp,  a  thick  skin,  and  considerable  acidity,  about  a  gallon  of 
water  and  sugar  should  be  added  to  each  pailful  of  gittpes,  the  berries  then  mashed 
thoroughly,  and  the  whole  mixture  allowed  to  ferment  about  48  hours,  when  it  may 
be  preyed  and  put  into  casks.    Specific  gravity  of  must,  90®. 

Mogerifa  Hybrid  No.  1. — ^This  makes  an  excellent  white  wine  here,  where  it 
fuUv  ripens,  although  at  the  east  it  would  hardly  do  so.  It  has  a  ^od  deal 
of  flavor,  a  good  deal  of  pulp  and  acidity,  and  therefore  needs  Gallizmff  about 
like  the  Gas^y.  If  thus  managed  it  makes  one  of  the  finest  wines  we  have,  of 
very  delicate  flavor,  smooth  and  rich.  As  it  is  also  very  productive  and  healthy,  it 
will  become  a  very  popular  wine  grape  here.     Specific  gravity,  78®. 

Itoger^s  Hybrid  No.  9. — ^Thls  also  makes  an  excellent  wine ;  does  not,  perhaps, 
need  GaUizing  to  the  same  extent,  but  an  addition  of  one-third  will  much  improve 
it.  It  is  an  excellent  substitute  for  the  Catawba,  and  as  it  is  healthy  and  hardy, 
and  very  productive,  it  will,  doubtless,  soon  take  its  place.     Specific  gravity,  80®. 

Maxatawney. — But  little  wine  has  been  made  of  this,  our  best  healthy  out- 
door grape  of  white  or  rather  amber  color.  What  little  I  have  made  leads  me 
to  the  belief  that  it  will  make  a  very  delicate  white  wine,  without  GaUizing,  and 
as  it  seems  very  productive,  and  ripens  thoroughly  here,  it  will,  no  doubt,  be 
largely  planted  for  that  purpose.     Specific  gravity,  82®. 

WHITE  WINE,  RESEMBLING  HUNGARIAN. 

CunningMm. — This  grape  will,  without  doubt,  attain  great  popularity  as  a 
wine  grape  hero  and  further  south,  but  it  can  hardly  be  planted  further  north,  as 
it  barely  ripens  here.  It  makes,  perhaps,  the  choicest  wine  of  this  class ;  the  juice 
may  be  pressed  pure  or  Gallizcd.  Onc-thu:d  addition  of  water  and  sugar  will, 
I  think,  improve  it ;  and  as  it  has  a  very  spicy,  fruity  aroma,  the  husks  can 
safely  be  Ohaptalized.  It  makes  a  very  heavy,  spicy,  and  fragrant  wine,  of  dark 
yellow  color,  which  many  prefer  to  the  Delaware.     Specific  gravity^  100®  to  112®. 

Btdandcr. — This  is  not  the  Gennan  grape  of  that  class,  but,  as  I  think,  a  south- 
em  variety,  closely  related  to  the  Ilcrbemont  and  Cunningham.  It  makes  a  pale 
red,  or  rather  bpownish  wine,  of  great  body  and  fine  flavor  3  should  be  about 
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one-third  Gallizcd,  and  vnll  safely  bear  Ohaptalizing.     Specific  gravity,  100**  to 
llO*. 

Martha, — Tliia  is,  perbape,  our  most  yalnable  grape  for  white  wine,  as  the  vine 
has  all  the  good  qnalities  of  its  parent,  the  Concord,  and  makes  a  delightful  white 
winQ  6f  fine  flavor  and  good  body.  It  seems  to  succeed  everywhere,  and  would 
make  a  fair  wine  even  further  north,  as  it  ripens  early.  Should  be  Gallized  one- 
half  and  fermented  on  the  husks  for  24  hours.  Specific  gravity,  92°.  The  first 
wine  made  of  it  last  fall  has  far  surpassed  my  expectations,  and  as  it  is  very  pro- 
dnotivo  it  will  soon  become  one  of  our  leading  wine  grapes. 

BED  WINS,    RESEMBLING  BTHIGUNDY   AND  POET. 

NorfbrCs  Virginia, — This  wine  has  already  acquired  a  ^vorld-wide  reputation, 
and  is,  no  doubt,  the  best  wine  for  medicinal  puiposes  wc  now  have.  The  juice 
should  be  fermented  on  the  husks  for  24  to  48  houre,  then  pressed,  and,  when 
folly  matured,  this  will  safely  bear  comparison  with  the  best  port,  having  the 
advantage  over  the  latter  that  it  has  no  addition  of  alcohol.  It  is  the  great 
remedy  here  for  dysentery  and  diseases  of  the  bo^vels,  and  even  cases  of  cholera 
have  b^en  cured  with  it.  The  husks  may  safely  be  Chaptalized,  and  will  make  a 
delightful  wine.     Specific  gravity  of  must,  100®  to  120"*. 

(^nthiana, — This  is  a  dangerous  rival  to  the  Norton,  and  will  take  the  prefer- 
ence with  wine-drinkers,  though  the  Norton  may  bo  more  valuable  as  a  medicinal 
wine.  It  is  of  the  same  and  even  greater  body,  delightful  aroma,  spicy,  and 
much  smoother  than  the  Norton.  Altogether  the  best  red  wine  we  yet  have, 
resembling  but  surpassing  the  best  Burgundy  j  may  bo  treated  like  the  Norton. 
Specific  gravity,  110®  to  125®. 

WnrSS   RESEMBLDfG  CLARET. 

ClifUon, — ^This  grape  contains  a  great  amount  of  acidity,  although  also  a  good 
deal  of  sugar.  Tho  best  wine  is  made  from*it  by  Gallizing  one-third  and  fer- 
menting on  the  husks  for  24  hours,  when  it  will  make  a  very  good  claret,  with 
a  pecuSar  frost-grape  flavor,  which  many  admire,  though  it  is  not  to  my  taste. 
The  husks  can  then  be  Chaptalized,  and  will,  thus  treated,  make  a  very  good 
wine.     Specific  gravity  98®  to  105®. 

Crevding. — ^A  small  sample  made  of  this  grape  has  given  me  a  very  high 
opinion  of  its  quality  for  wine.  It  supplies  a  want  long  felt  among  the  wine- 
drinking  public  of  a  wind  intermediate  between  the  Concord  and  Norton,  and  of 
more  delicate  flavor.  It  resembles  the  choice  clarets  of  Franco,  with  perhaps 
not  so  much  astringency.  I  do  not  think  this  needs  any  manipulation  to  pro- 
duce a  good  wine.     Specific  gravity  88®. 

Iveifs  Seedling, — ^I  cannot  speakfrom  experience  in  regard  to  this  variety,  as 
I  have  never  made  wine  from  it ;  and  although  I  have  tasted  a  good  many  samples 
made  in  Ohio,  I  have  been  unable  to  accord  it  tho  high  rank  our  Ohio  friends 
claim  for  it.  It  has  a  pleasant  fiavor,  but  a  great  deal  of  acidity  and  harshness, 
an  u/iripe  taste,  if  I  may  so  express  myself,  which  is  not  at  all  pleasant  to  me. 
Perhaps  by  Gallizing  judiciously  a  better  wine  may  be  made  from  it  than  I  have 
yet  seen.  So  far  I  can  see  nothing  in  it  which  should  induce  me  to  prefer  it  to 
good  Concord,  and  it  certainly  does  not  produce  as  much  per  acre,  from  all  I 
can  loam. 

MISCELLANEOUS. 

These  comprise  all  varieties  which  cannot  fairly  be  classed  with  any  of  the 
four  types  referred  to,  but  have  an  independent  native-American  character  of 
iheir  own. 

The  Concord, — This  has  been  compared  to  claret,  but  I  can  find  nothing  either 

11 


Digitized  by  VjOOQIC 


162  AGRICULTURAL  REPORT. 

in  flavor  or  general  cfaancter  to  justify  the  comparison.  It  more  nearly  resembles 
some  of  the  red  Hungarian  wines.  As  its  wine  has  become  a  universal  favorite, 
as  well  as  the  vine^  it  deserves  a  little  more  than  a  passing  notice  at  my  hands.  A 
white  wine  may  be  made  from  it  by  pressing  the  grapes  without  mashing  them,  but 
as  it  is  to  my  taste  somewhat  insipid  I  cannot  see  that  there  is  anything  gained  by 
this  pfooesB.  The  best  wine  is  made  from  it  by  adding  one-third  water  and 
sngar  to  the  juice  and  fermenting  it  on  the  husks  for  12  to  24  hoars.  It  will 
thus  make  a  light  red  wine  of  agreeable  strawberry  flavor,  and  which  will  much 
improve  by  age.  The  wine  thus  made  is  efifectually  the  laboring  man's  drink, 
can  be  produced  cheap  enough,  is  very  palatable,  and  l^as  a  peculiar,  invigora- 
ting effect  upon  the  system.  Let  us  hope  that  it  will  soon  become  the  general  drink 
of  die  laboring  classes,  in  the  place  of  whiskey  and  beer.  It  would  be  the  great- 
est temperance  reform  ever  introduced  in  this  country.  The  husks  may  then  be 
Chaptalized,  and  the  wine  thus  made  will  be  nearly  equal  to  the  first. 

Hartford  Prolific, — This,  if  well  made,  resembles  the  Concord  closely,  and 
though  hardly  a  true  wme  grape,  can  still  be  made  into  wine  advantageously 
where  the  fruit  cannot  be  marketed  very  well.  It  may  be  treated  like  the  Con- 
cord, and  will  then  make  a  fair  red  wine,  somewhat  fray^  but  still  not  disagree- 
ably so. 

North  Carolina  Seedling, — This  is  another  very  decided  native,  which  may  per- 
haps properly  be  called  Muscatel.  It  has  a  tough,  acid  pulp,  and  strong  flavor, 
but  will,  if  Gallized  one-half,  make  a  wine  whicn  has  met  with  univer^  favor 
and  brings  a  high  price  in  market.  It  is  very  healthy,  a  strong  grower,  and 
immensely  productive.     Specific  gravity  84°. 

The  New  Seedling  qfMr,  Longendoerfer. — This  has  not  even  a  name  yet,  as 
its  originator  has  determined  not  to  send  it  out  until  fully  proved.  I  bave 
watched  it  closely,  and  with  a  great  deal  of  interest,  for  the  last  tbree  years,  as  I 
think  it  will  add  something  to  the  list  of  our  wines  which  we  have  long  wanted 
—on  American  Madeira.  It  is  a  seedling  of  the  Norton,  of  the  same  babit,  and 
with  the  hardest  wood  I  have  yet'  met  with  in  any  native ;  veiy  productive,  and 
entirely  healthy.  It  is  a  small  black  grape,  yet  does  not  produce  a  dark  red  wine 
like  the  Norton,  but  a  wine  of  brownish  yellow  color,  of  great  body,  and  very  fine, 
strong  flavor,  resembling  Madeira  very  closely.  I  think  it  will  be  a  great  acqui- 
sition for  our  latitude  and  further  south.  This  season  a  larger  quantity  of  wine 
will  be  made  from  it  by  its  originator,  and  I  confidently  hope  that  an  American 
Madeira  will  be  added  to  our  list  of  native  wines.     Specific  gravity  109°. 

Among  the  grapes  which  I  think  will  prove  valuable  for  wine,  but  which  I 
have  not  yet  tested,  I  will  here  name  Rogers's  Hybrids  Nos.  3,  4,  12,  19,  Alvey, 
Devereux,  Louisiana,  Arkansas,  and  Tele^aph.  As  a  general  rule  in  Gallizing 
and  Chaptalizing  1  aim  at  making  the  mixture  of  the  same  specific  gravity  the 
must  would  bave  in  good  seasons.  I  strive  to  remedy  defects  of  nature,  but  not 
to  odd  to  the  natural  body  of  the  must,  as  all  our  native  wines  with  which  I 
have  bad  to  deal  have  body  enough )  even  the  Concord  and  Hartford  contain 
sugar  enough  bere  in  ordinary  seasons  to  make  a  wine  of  suflficient  body.  I  seek 
to  conect  where  a  grape  contains  too  much  acidity,  tannin  or  flavor,  and  do  this 
with  elements  natural  to  the  grape,  sugar  and  water.  An  addition  of  anything 
foreign  would  justly  be  called  an  adulteration,  and  should  be  condemned  as  such  ; 
but  Gallizing,  instead  of  being  an  adulteration,  as  those  have  termed  it  who 
evidently  know  little  about  wine-making  and  its  principles,  is  an  improvement, 
and  a  very  great  one. 

There  are  two  very  simple  tests  by  which  wine  can  be  judged  :  First,  it  sbould 
be  agreeable  to  the  palate,  pleasant  in  flavor,  and  be  perfectly  clear  and  fine. 
Secondly,  it  sbould  agree  with  the  system,  act  as  a  gentle  stimulant,  invigorating 
and  joy-inspiring,  exhilirating  in  its  effects,  and  leave  the  bea«l  clear,  witbout 
any  bad  effects  afterwards.  If  it  fulfils  these  two  conditions  I  call  it  good  ;  if 
it  does  not,  if  it  has  the  contrary  effect  upon  the  system,  I  call  it  poor,  adulter- 
M(^\  fJtnff.  Tm  matter  bow  pb^anant  it  tapteH  and  how  it  was  made. 
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It  will  not  be  expected  in  an  aitiole  of  this  kind  that  I  ebonld  go  into  all  the 
details  of  wine-making  -,  theBe  can  be  found  in  any  good  work  on  the  subject,  either 
German,  French,  or  American.  The  apparatus  should  be  c26an-^miil,  press, 
fermenting  vats  and  casks.  The  wine,  when  made,  should  be  closely  watched 
daring  fermentation,  and  the  casks  closed  with  an  air-tight  bung  as  soon  as  fer« 
mentation  is  over.  Our  wines  are  generally  clear  and  should  be  racked  by  the 
end  of  December  or  beginning  of  «fanuary,  and  the  second  time  about  the  begin- 
ning of  March.  For  all  after  operations,  racking,  bottling,  &:c.,  it  is  almost 
impossible  to  give  fixed  rules.  Practice  and  a  nice  discrimination  of  any  change 
in  the  wine  is  absolutely  necessary  to  manage  it  successfully.  As  a  general  rule 
wine  is  not  fit  to  bottle  before  it  is  a  year  old,  as  young  wine  always  con* 
tains  more  or  less  sediment  and  lees,  even  if  it  should  seem  to  be  perfectly  clear. 
Let  no  one  become  discouraged,  however,  if  wine-making  should  appear  to  him 
a  more  complicated  business  than  he  had  at  first  supposed.  A  love  of  the  sub- 
ject and  earnest  application  will  soon  show^  the  way.  3Iake  experiments,  watch 
their  results  closely,  and  practice  will  soon  make  perfect.  There  is,  however, 
an  easier  way  to  do  this  than  for  each  individual  to  make  his  own  way  alone* 
It  is  the  formation  of  grape  colonies,  of  giape  growers'  villages.  The  advan- 
tages of  such  a  colony  will  be  easily  seen.  If  each  one  has  a  small  piece  of 
suitable  land,  (and  he  does  not  need  a  large  one  to  follow  grape-growing,)  the 
neighbors  can  easily  assist  each  other  in  ploughing  and  subsoiling ;  they  can  join 
together  and  build  a  large  cellar  in  common,  where  each  can  deliver  and  store 
hifi  wine,  and  of  which  T>ne  perhaps  better  acquainted  with  the  management  of 
wine  can  take  charge,  or  a  competent  person  be  engaged  for  that  purpose.  An 
association  of  this  kind  generally  has  the  preference  in  the  market  over  a  single 
individual,  and  obtains  a  higher  price  for  products  if  of  a  good  quality. 

In  a  country  which  has  such  an  immense  amount  of  lands  suitable  for  grape- 
growing,  and  where  it  is  to  become  at  no  distant  day  one  of  the  leading  agricul- 
tural interests,  it  would  be  very  desirable,  in  my  estimation,  to  create  a  separate 
department  of  grape  culture  and  wine-making  to  be  connected  with  the  Agricul- 
tural Department ;  and  of  which  a  practical  grape-grower  and  practical  wine- 
maker  should  be  the  chief,  whose  duty  it  should  be  to  conduct  experimenta, 
travel  frequently,  and  impart  that  instruction  and  advice  so  much  desired  ana 
needed  by  our  grape-growers.  Such  an  institution,  properly  condiyted,  would  be 
of  immense  advantage  to  the  country,  and  under  the  fostering  care  of  our  gov- 
ernment, extended  to  this  important  branch  of  industry,  America  would  soon 
become  the  greatest  wine-producing  country  on  the  face  of  the  globe. 

If  we  had  more  frequent  exhibitions  of  wnnes,  and  agricultural  and  horticul- 
tvjsl  societies  throughout  the  country  would  do  a  little  more  for  the  grape-grow- 
ing interest,  instead  of  giving  it  the  tail  end  of  the  premiums,  as  has  generally 
been  done,  we  would  progress  faster. 

These  are  but  hints.  If  they  should  create  general  discussion  on  the  points 
referred  to— if  they  but  help  to  awaken  the  public  interest — my  object  has  been 
accomplished. 
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CULTUKB  AND  PRODUCTS  OV   THE  ^TKB. 

The  following  is  a  report,  to  the  United  States  commission  at  the  Universal 
Exposition  of  Paris,  in  1867,  of  the  committee  *^on  the  culture  and  products  of 
the  vine : '' 

The  exhibition  of  wines  at  the  Universal  Exposition  of  1867  was  large. 
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Every  wine-growing  country  of  Enrope,  as  well  as  Australia,  Canada,  California, 
and  other  sections  of  North  and  South  America,  were  represented.  As  there 
were  no  jurors  £rom  the  United  States,  our  American  wines  were  not  subjected 
to  so  full  and  fair  an  examination  as  they  were  entitled  to,  and  to  remedy  this 
omission  a  special  committee,  consisting  of  the  undersigned,  was  appointed  by 
the  board  of  commissioners  to  make  an  examination  of  the  wines  of  our  own 
and  other  countries,  and  to  report  especially  with  reference  to  wine-growing  in 
America.  To  properly  judge,  however,  of  the  different  kinds,  of  the  qualities, 
cost,  sanitary  influence,  and  adaptability  to  our  country — points  upon  which  we 
would  have  been  glad  to  report  more  fully — would  require  more  thorough  tasting 
and  more  time  than  the  committee  could  command,  or  had  a  right  to  demand 
£rom  the  courtesies  of  foreign  exhibitors  or  commissioners. 

As  regards  French  wines,  full  reliance  cannot  be  placed  on  what  is  furnished 
to  the  American  traveller  at  hotels  or  caf^s,  or  even  what  is  sold  him  at  the 
shops,  no  matter  what  price  he  pays.  It  would,  however,  be  doing  French  wines 
a  great  injustice  to  judge  them  by  the  qualities  sold  in  this  way,  or  exported  to 
America.  The  great  body  of  American  consumers  have  palates  as  yet  so 
unskilled,  and  the  merchants  of  Bordeaux  and  fabricators  and  imitators  are  so 
adroit,  that  it  seems  impossible  for  the  honest  wine-^wer  here  to  come  into 
such  relations  with  the  wine-drinkers  there  as  shall  secure  to  the  latter  the 
benefits,  sanitaiy  and  moral,  which  the  French  people  themselves  derive  from 
the  pure  juice  of  the  grape  so  abundantly  produced  in  this  country.  It  is  not 
an  unusual  practice  for  dealers  to  buy  of  producers  in  the  back  country  a  coarse, 
deep  red  wine  for  30  cents  per  gallon,  and  a  strong  white  wine  for  45  cents  per 
gallon,  mix  and  bottle  them,  and  send  them  abro^  labelled  with  all  die  high- 
sounding  names  of  ^'Medoc,^'  to  sell  at  enormous  profits  to  unsuspecting  foreigners. 

Further  south  than  Bordeaux,  in  the  country  about  Montpelier  and  Beziers, 
an  inferior  article,  but  perfectly  pure,  can  be  obtained  of  the  producer  at  five 
and  six  cents  per  gallon,  or  one  cent  per  bottle.  Of  late  years,  and  since  the 
abatement  of  the  grape  disease,  the  production  of  France  has  been  very  large, 
the  4,000,000  of  acres  in  cultivation  yielding  an  average  of  1,200,000,000  of 
gallons,  which  would  give  to  every  man,  woman,  and  child  in  the  country  a  half 
bottle-full  every  day,  even  after  allowing  200,000,000  of  gallons  for  exportation. 

Owing,  perjjaps,  to  the  intimate  relations  between  America  and  G^ermany,  our 
wine  commerce  with  that  country  is  conducted  in  a  much  more  satisfactory  man- 
ner. A  good  deal  of  excellent  German  white  wine  now  makes  its  way  to  us, 
and  is  highly  appreciated. 

Hungary,  whose  product  is  second  to  that  of  France  only,  can  supply  a  wide 
range  of  varieties,  and  at  prices  extremely  reasonable.  As  the  Hungarian  pro- 
ducers seem  to  know,  as  yet,  but  little  of  chemistry,  we  suppose  their  wines  to 
be  generally  pure,  and  as  they  are  not  yet  fully  introduced  into  the  markets  of 
the  world,  we  should  think  they  might  be  advantageously  purchased  to  a  greater 
extent  than  has  yet  been  done. 

Besides  the  sherry,  of  which  we  consume  so  largely,  Spain  has  an  abundant 
and  rich  vintage,  with  which  American  consumers  would  be  bettor  acquainted  if 
her  merchants  had  more  of  the  enterprise  of  those  of  Bordeaux. 

Portugal  also  produces  plenty  of  excellent  and  pure  wines  of  which  we  know 
little,  for  hardly  a  drop  is  allowed  to  leave  the  country  without  beine  so  strongly 
brandied  as  to  lose  its  character  as  a  wine,  and  become  rather  a  spintuous  liquor. 
Port  wine  is  repeatedly  dosed  with  spirits  until  it  contains  at  least  as  much  as  24 
per  cent,  of  alcohol.  Fifteen  years'  age  is  required  before  it  is  fit  to  drink,  not 
because  the  wine  is  slow  to  ripen,  but  because  the  spirit  needs  to  remain  15  years 
before  the  disturbance  it  causes  can  subside,  and  the  antagonistic  ingredients  of 
the  mixture  harmonize. 

Notwithstanding  bold  and  persistent  assertions  to  the  contrary,  it  has  been  sat 
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isflEustorily  proved  to  yoar  committee  that  the  adulteration  is  made  not  to  preserve 
the  Wine,  bat  solely  to  make  it  sweet  and  stimulating. 

As  America  is  destined  to  become  a  great  wine-producing  country,  her  people 
ought  to  be  better  acquainted  than  they  are  with  the  higher  grades  of  foreign 
wincS;  but  they  have  as  yet  drunk  so  little  of  these,  that  their  standard  of  excel- 
lence remains  comparatively  low.  Now,  except  in  Galiftmia,  none  of  the  Euro- 
pean ^nnes  will  gro^in  America,  and  wo  are  compelled  to  search  in  our  forests^ 
and  develop  in  nurseries  and  vineyards  the  varieties  which  are  in  the  future  to 
be  our  reliance  for  competing  with  forei^  producers,  and  finally,  it  is  to  be 
hoped,  emancipating  ourselves  from  them  fQtogether.  Of  course,  then,  the  higher 
our  standard  of  taste,  that  is,  the  higher  our  aim,  the  better  will  be  our  suc- 
cess. Our  vine-growers  have  much  more  to  learn  of  the  character  and  quality 
of  good  wines  than  they  have  of  cultivation  and  manufacture,  for  really,  as  to 
the  preparation  of  the  soil,  planting,  cultivating,  pruning,  and  training  the  vines, 
gathering,  selecting,  and  pressing  the  fruit,  fermenting,  and  keeping  the  wine^ 
(white  wine,  at  least,)  our  experienced  vignerons  have  but  little  to  learn  of  Euro- 
pean rivals. 

Our  American  vineyards  compare  very  well  with  those  of  France,  and  so  do 
our  cellars,  presses,  and  casks,  so  that  an  elaborate  report  on  methods  would  be 
of  bat  little  benefit,  and  might  even  mislead,  for  there  seems  to  be  no  one  method 
in  use  here,  in  any  stage  of  vine-raimng  or  wine-making,  concerning  which  tiiere 
is  not  a  confusion  of  practice  and  a  confiict  of  theory,  such  as  it  would  be  hope- 
less to  attempt  to  reconcile.  Probably  sound  reasons  for  much  of  this  diversitv 
may  be  found  in  peculiarities  of  soil  and  varieties  of  vines  that  are  local  and  speda]^ 
and  with  which  we  have  nothing  to  do.  Still,  a  pretty  thorough  tour  among  die 
vine  districts  of  France  has  not  been  wholly  barren  of  suggestions. 

CULTXTRE  OF  THE  VTNB  IN  EUROPE. 

Sail  and  ex^ixmtre.'^The  soil  of  Medoc,  where  stand  ''  Chateau  Margeaox," 
'^  Chateau  LaFitte,"  and  '^  Chateau  La  Tour,''  is  a  bed  of  coarse  gravel,  among 
whose  pebbles  the  eye  can  barely  detect  soil  enough  to  support  the  lowest  form  of 
v^etable  life.  In  the  vicinity  ofBeziers,  on  the  other  hand,  the  land  is  rich  and 
strong  enough  to  yield  any  kind  of  a  crop ;  yet  Medoc  grows  wine  that  often 
sells  for  ten  dollai*s  per  gallon,  while  that  of  Beziers  sometimes  sells  for  the 
half  of  ten  cents  per  gallon.  In  Burgundy  there  is  a  long  hill,  on  whose  dark 
red  ferruginous  limestone  sides  a  wretched  thin  covering  of  earth  lies,  like  the 
coat  of  a  beggar,  revealing,  not  hiding,  the  nakedness  beneath.  Here  stand 
IHtle  starveling  vines  very  slender  and  very  low ;  yet  here  is  the  celebrated 
'^  Clos  Yaugeot,"  and  this  is  the  hill  and  these  are  the  vines  that  yield  a  wine 
rivalling  in  excellence  and  value  that  of  Modoc,  and  to  the  fortunate  proprietor 
the  Cote  d^or  is  what  it  signifies,  *'  a  hillside  of  gold."  At  its  base  spreads  out  a 
wide  and  very  fertile  plain,  covered  with  luxuriant  vines,  whose  jmce  sells  at 
from  ten  to  twenty  cents  per  jgallon. 

If  yon  go  further  northward  and  examine  the  hills  of  Champagne,  you  will 
find  them  to  be  merely  hills  of  chalk ;  and  these  instances  only  illustrate  the  rule 
derived  not  from  them  alone,  but  from  abundance  of  others,  that,  for  good  wine,  you 
most  go  to  a  dry  and  meagre  soil.  Yet  we  should  be  sony  to  have  to  extend 
the  role,  and  say  that  the  poorer  the  soU  the  better  the  wine,  for  there  are  cer- 
tainly vfty  few  patches  of  |pround  in  America  that  can  match  in  poverty  the 
mountains  of  Champagne,  the  hills  of  Burgpindy,  or  the  slopes  of  Medoc ;  nor 
would  it  do  to  conclude  that  manure  should  not  be  applied,  for  although  some 
say  it  is  hurtful  to  the  wine  in  its  quality,  it  is  yet  an  open  question  whether  this 
is  so  or  not.    Meanwhile,  the  practice  is  to  manure,  although  sparingly. 

Preparing  the  ground  and  p&mting  the  t^ine^.-^This  is  probably  as  well  under- 
stood in  America  as  in  France.    We  usually  break  up  to  the  depth  of  two  feet 
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and  drain  thoroughly.  In  many  parts  of  France  they  trench  to  the  same  depth, 
but  in  many  other  parts  this  is  impracticable,  unneceBsary,  or  injurious.  Here, 
the  distance  between  the  vines  is  from  eighteen  inches  to  two  feet,  according  to 
their  size.  We,  however,  are  compelled,  by  the  greater  vigor  of  our  vines,  to 
place  them  five  and  six  feet  apart. 

In  Burgundy,  Champagne,  and  some  other  districts  it  is  the  practice  to  renew 
the  vigor  of  the  vines,  t>y  laying  down  the  cane  and  rooting  the  plant  in  a  new 
place,  which  quite  breaks  up  the  original  lines,  so  that  the  plough  cannot  be  used. 
This  is  doubtless  a  good  way  to  renew  the  strength  of  the  plant,  but  it  is  objected 
to  by  liigh  authority,  on  the  assumption  that  the  older  the  stalk  the  better  the 
wine  will  he;  on  the  other  hand,  Champagne  mne  dressers  have  attributed  to 
thin  practice  in  a  great  niea^ure  their  almost  total  exemption  from  the  vine 
d)8eaMf.  Others,  howe^'er,  attribute  that  exemption  ut  the  general  and  long  estab- 
lished custom  of  r*preading  over  the  vineyardn  a  bituminonn  shale  contaiuiug 
BulpLur,  a  well-known  aiitid'te ;  and  here  we  would  rec<»mmend  most  strongly 
to  our  coiintr^'men  a  reuewe d  and  sustained  effort  to  combat  mildew  with  sulphur. 
The  experience  ot  Fruiiee  ami  otiier  countries  is  entirely  in  its  favor,  and  its  use 
is  still  felt  to  be  nece^saiT,  and  is  still  kept  up. 

We  think  Americans  have  n«>t  l)een  thon»ngh  enough,  and  patient  enough. 
Let  them  try  again,  and  this  time  let  them  begin  early,  and  to  l)e  sure  to  follow 
carefully  thet?e  niles  on  the  subject,  which  have  been  hitherto  much  better  pro- 
mulgated than  observed.  On  rich  and  level  land,  a  ct)iuuion  plan  in  some  dis- 
tricts is  to  .set  out  double  rows  of  \nnes  at  wide  inter\'^als,  in  fields  chiefly  devoted 
to  other  crops.  The  frt^e  ex{)osi;ire  to  sun  and  air  thus  secured  seems  largely  to 
augment  the  yield,  and  thic^  will  be  understood  by  any  one  who  has  noticed  the 
superior  j»roductiveneHS  of  such  of  his  vines  as  grow  bordering  on  a  wide  alley  or 
other  open  space.  This  is  ver\'  difiereni  from  planting  vegetables,  &c.,  among 
the  vines,  which  is  a  bad  practice. 

Wire  Irdli^. — These  are  becoming  quite  popular  here,  as  we  think  they  are  in 
America  also,  nolwiihstundiug  the  cl.ciipr-cris  of  wood.  The  size  of  wire  preferred 
is  number  16,  and  but  two  wires  are  Uiiied.  Our  large  vines  would  need  three  wires. 
They  are  stretched  to  strong  posts  set  20  foul  apart,  passing intennediatcly  through 
holes  of  smaller  po.'^ts  or  stakes.  On  the  lower  line,  al)out  18  inches  from  the 
ground,  the  fruit-bearing  wood  is  trained,  while  the  upjjcr  line,  about  18  inches 
above  the  other,  supports  the  new  wood.  Many  prefer  to  allow  the  fruit- bearing 
cane  to  do  service  two  years,  instead  of  one  only,  as  is  the  practice  in  America. 
There  is  no  doubt  that  with  wire  trellis  the  pruning,  tying,  pinching  off,  &c., 
can  be  much  more  cheaply  done  than  where  the  training  is  to  stakes,  and  from 
the  way  the  clusters  depend  from  the  horizontal  cane,  it  is  easy  to  see  that  there 
mast  be  also  a  superior  access  of  sun  and  air,  and  a  greater  ease  in  gathering  the 
vintage. 

Winter  protection. — It  is  a  common  practice  to  go  through  the  vines  with  a 
plough  every  fall,  and  throw  up  a  good  ridge  of  earth  against  the  stalks.  The 
Hungarians  have  a  more  effectual  way  of  guaranteeing  against  the  cold  of  their 
rigorous  winters,  which  is  to  lay  the  vines  on  the  ground,  cover  them  with  straw, 
and  ou  the  straw  throw  the  earth  j  without  this  4t  is  said  they  could  produce  no 
wine  at  all.  Our  native  grapes  are  generally  hardy,  and  will  live  wherever 
their  fruit  will  ripen,  but  occasionally  there  is  a  severe  season  which  seems  to 
touch  the  veiy  heart  of  the  wood,  and  so  enfeebles  it  that  it  falls  an  gasy  prey 
to  disease.  It  was  noticed  that  the  mildew  set  in  with  great  destructiveness 
after  the  two  hard  winters  of  1854  and  1S5G. 

The  thorough  covering  employed  in  Hungary  would  secure  the  wood  against 
such  occasional  risks,  ana  also  might  render  it  possible  to  grow  European  vines  in 
our  country.  By  this  means,  too,  we  could,  perhaps,  make  the  Scuppemong 
live  in  our  northern  States,  and  obtain  from  it  a  sparkling  wine,  of  foam  and 
fln.vor  imsurpassed.     From  these  considerations  and  others,  we  recommend  to  the 
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wine-growers  of  our  more  northern  States  to  lay  down  and  thorongbly  cover  thdr 
vines  regularly  every  fall  -,  and  to  those  in  milder  regions,  to  bank  up  the  earth 
against  the  stalks  as  is  done  in  France. 

Vine-dressing, — We  have  derived  most  of  onr  instruction  in  vine-dressing  from 
the  Germans,  in  whose  native  country  there  are  no  sunbeams  to  spare  j  and 
the  celebmted  ^^  Riesling"  grape  is  said  to  hardly  ever  ripen,  and  thus,  perhaps,  we 
'  have  been  led  to  attach  too  much  importance  to  letting  the  fruit  remain  on  the 
vine  as  long  as  possible  before  gathering.  If  we  have  been  in  error,  it  would  be 
well  worth  while  to  know  it,  for,  besides  the  loss  by  shrinkage,  the  ravages  of 
insects  and  birds,  quadrupeds  and  bipeds,  during  the  last  fortnight  of  the  vine- 
dresser's watchings  are  most  disLeartening. 

PRODUCTION  OP  WHITE  AXD  RED  W1KE8. 

Now,  it  is  contended  by  good  authority  in  France  that  early  vintages  are  the 
beet,  and  that  it  is  important,  not  merely  in  regard  to  quantity  but  quality,  also^ 
to  gather  the  fruit  before  it  becomes  over-ripe.  Possibly  what  is  true  of  wbite 
wine  may  not  be  so  of  red  wine,  to  which  last  named  kind,  attention  is  so  widely 
directed  in  Europe.  Here  the  proportion  of  white  wine  to  red  is  very  smalls 
and  it  may  be  said  that  red  is  the  rule  and  white  the  exception. 

Our  wine-growers  in  America  understand  very  well  the  principles  to  be 
observed  in  the  manufacture  of  white  wine,  and  many  of  them,  as  regards  care 
and  nicety,  are  as  good  models  as  need  be  desired.  But  it  cannot  be  denied 
that  the  practice  of  selling  the  ripest  and  finest  grapes  for  table  use,  and  convert- 
ing the  unsalable  into  wine,  prevails  to  a  great  extent  among  American  vineyardists, 
and  the  result  is  the  manufacture  of  much  inferior  wine.  This  has  already 
injured  the  reputation  of  American  wines,  both  at  home  and  abroad.  Of  the 
much  more  compli(»ito(l  process  of  making  red  wine,  however,  American  mano- 
faciurers  are  but  little  infonued,  for  the  reason  that  until  recently  they  have  had 
no  grapes  suitable  for  the  pur})ose  j  but  now  that  we  have  discovered  those 
excellent  varieties,  the  "  Nortion"  and  "  Ives"  seedlings,  our  estimate  of  the  value 
of  which  has  been  very  greatly  raised  by  comparing  wine  from  them  with  some 
of  the  highest  grumes  of  foreign  pnMlucti<ms,  a  few  observations  of  methods  of 
fermentation  for  red  wine  as  pmcticed  in  France  may  be  appn>priate. 

In  France  they  will  make  either  white  or  red  wine  from  the  same  grape ;  but 
in  America  we  have  grapes  whose  pulp  is  so  rich  in  coloring  matter  that  they 
yield  a  very  pretty  tinted  wine  without  any  fmther  treatment  than  \^4iat  is  given 
to  make  white  wine,  and  a  puie  white  wine  cannot  be  made  from  them ;  of  this 
kind  is  the  *' Norton"  seedling.  Y^t  not  for  beauty  alone  do  they  put  them 
through  the  process  of  fermentation  on  the  skin,  but  because  that  process  imparts 
qualities  which,  as  affecting  the  palate,  stimulation,  digestion,  &c.,  are  quite 
different  from  what  the  other  process  imparts.  Many  persons  find  red  wine  essen- 
tial to  their  health,  who  cannot  use  white  wine,  and  vice  versa. 

MANTTFACTURE  OP  VFINB. 

Stemming. — The  fruit  having  been  gathered  and  selected,  the  next  thing  to  do 
is  to  stem  it.  In  ^*  Medoc"  and  all  the  *^  Bordelais"  this  is  invariably  done.  But 
in  "Burgundy"  and  other  districts  they  commonly  omit  it,  and  throw  stem  and  all 
into  the  vat;  if,  however,  the  season  has  been  bad,  and  the  stems  remain  unripe, 
they  are  of  necessity  excluded  in  whole  or  in  part,  lest  they  do  more  harm  than 
g04id.  The  chief  reason  for  putting  in  the  stems  is  to  correct  the  disease  called 
'^  tetter,"  for  which  the  tannic  acid,  &c.,  of  the  stem  is  thought  to  be  an  antidote. 
Fortunately  we  know  comparatively  little,  as  yet,  of  any  wine  disease,  except 
acidity,  but  still  it  will  remain  for  ds  to  decide  upon  experience  which  of  the 
two  methods  it  is  best  to  adopt.    Probably  we  shall  arrive  at  the  same  diversity 
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of  practice  as  is  witnessed  here.  Stemming  is  usually  done  by  rubbing  the 
fruit  upon  a  grating  of  iron  rods,  but  the  better  way  decidedly  is  a  grating  of  wood- 
It  is  made  of  bars  two-thirds  of  an  inch  square,  carved  into  each  other  where 
they  cross  so  as  to  bring  them  down  to  an  even  face,  leaving  openings  or  meshes 
two-thirds  of  an  inch  square.  This  is  established  like  a  table  with  four  legs, 
with  a  rim  around  it  about  ten  inches  high,  and  a  proper  receptacle  beneath  to 
receive  and  carry  off  the  stemmed  fruit  as  it  falls  through  and  tbo  juice  which 
escapes.  The  table  is  four  feet  square  and  four  feet  high.  About  three  bushels 
of  grapes  are  put  upon  the  grating,  which  four  men  with  bare  arms  soon  rub 
through,  leaving  the  stems  behind,  which  are  then  thrown  into  a  small  circular 
press,  like  our  hand  cider  presses,  which  extracts  the  juice  of  the  few  grains 
remaining  on  them.  In  this  way  four  men  can  stem  enough  to  make  fifty  barrels 
of  wine  per  day.  For  one  who  makes  but  a  small  quantity,  a  deep  tub  and  a 
three-pronged  stick  will  do  very  well. 

Crushing. — ^This  is  next  to  be  done,  by  trampling  the  grape  with  the  naked  foot. 
It  is  said  to  be  a  better  way  than  to  use  a  large  mill,  for  the  reason  that  the  mill  will 
crush  the  seed ;  but  the  seeds  are  not  easily  crushed,  and  a  properly  made  grape 
mill  need  not  bruise  them  in  the  least.  At  a  well  managed  wine-bouse,  that  of 
Messrs.  Averons  Brothers,  in  "Pauillac,"  they  put  the  grapes  to  ferment  with 
no  itoher  crushi^^  than  what  is  given  them  in  the  process  of  stemming^  which 
experience  has  satisfied  those  gentlemen  is  all  that  is  needed. 

Treading  out  grapes  with  bare  feet  is  well  enough  if  the  feet  first  be  made 
clean,  but  probably  no  American  will  ever  adopt  the  plan  of  crushing  with  the 
naked  feet,  either  clean  or  unclean,  but  will  either  rely  on  the  crushing  given  in 
the  stemming  process,  or  use  a  mill,  or  a  bucket  and  tripod. 

Fermentation, — The  crushed  mass,  with  or  without  the  stems,  is  next  thrown  into 
vats  and  allowed  to  ferment.  The  vats  are  large  casks,  generally  without  bulge, 
the  largest  at  the  bottom,  and  open  at  the  top.  In  some  of  the  large  houses  they 
are  covered  with  loose  boards ;  in  others  the  boards  are  jointed  and  made  her- 
metically close  by  plastering  with  cement  or  clay;  in  others  there  is  merely  a 
floating  mass  of  stems;  and  in  others  there  is  no  covering  at  all  except  the  scum 
of  stems,  skins,  seeds,  &c.,  which  rise  to  the  surface. 

After  the  fermentation  has  ceased  and  the  wine  becomes  clear,  it  is  drawn  off 
and  put  away  in  close  casks,  which  in  France  are  almost  uniformly  of  the  size 
called  ^'barrique,''  holding  about  fifty  gaUons.  In  Burgundy  these  are  kept 
above  ground  and  in  the  light  until  spring,  and  then  put  into  cellars,  while  in 
the  Bordeaux  country  they  remain  in  the  l^ht  in  storehouses  above  ground  until 
one  or  two  years  old,  and  are  then  removed  to  dark  rooms  on  the  same  level.  A 
careful  way  of  making  red  wine  out  of  grapes  not  fully  ripened  is  to  allow  it  to 
remain  in  the  vats  for  a  sufficiently  long  time  after  fermentation  to  let  the  green- 
ness held  in  suspense  settle  to  the  bottom. 

At  "  La  Tour,"  in  the  vintage  of  1866,  they  allowed  the  wine  to  remain  in 
the  vat  a  whole  month,  though  the  fermentation  was  probably  complete  in  haJf 
of  the  time.  After  drawing  off  the  remaining  undissolved  pomace,  it  is  pressed 
and  made  into  a  wine  of  inferior  quality.  It  is  common  in  France,  and  it  would 
bo  sometimes  necessary  in  some  parts  of  America,  to  provide  means  of  warming 
the  wine-house  up  to  at  least  20**  Centigrade,  or  68**  Fahrenheit,  as  well  as  to 
introduce  steam  heat  into  the  vats  themselves,  which  is  done  by  means  of  a 
tin  pipe,  entering  to  the  right  of  the  faucet  and  a  little  above  the  bottom  of  the 
vat|  bending  to  the  bottom  and  rising  again  in  the  form  of  the  letter  U,  and  then 
passing  out  at  the  other  side  of  the  faucet,  at  the  same  distance  from  it,  the  steam 
entering  at  one  end  and  the  condensed  vapor  escaping  at  the  other :  but  heat  is 
only  applied  in  cold  seasons  and  when  the  grapes  are  badly  ripened. 
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YABIBTIES. 

In  France,  the  fruit  of  different  varieties  is  commonly  mixed  together,  and 
generally  but  little  account  is  taken  of  "oesaye"  (variety)  as  compared  with  the 
quality  of  soil.  Well-informed  persons,  however,  fire  disposed  to  complain  of 
the  introduction,  which  has  been  quite  general  of  recent  years,  of  coarse  varieties, 
grown  for  quantity  rather  than  quality. 

There  is  one  variety  of  vine  commonly  seen  on  rich  soil  and  deemed  unfit  for 
poor  ground,  except  where  grown  for  brandy,  as  in  Cognac,  that  may  possibly 
be  of  value  to  us.  It  is  called  *'  la  folle,"  (the  crazy ;)  "  en  ragat  blanche,"  (from 
enraged.)  Except  in  its  infancy  it  needs  no  stakes,  but  holds  itself  erect  by  the 
strength  of  its  stalk,  which  is  trained  about  one  foot  high,  atd  from  which  the 
cane  or  branches  shoot  out  with  OTeat  vigor,  like  those  of  the  osier  willow  pruned 
low.  Every  winter  all  the  brandies  are  cut  back  to  two  or  three  eyes,  and  during 
the  season  the  ground  is  cultivated  in.  the  usual  manner,  but  further  than  this  it 
demands  no  attention.  There  is  no  summer  pruning  nor  any  tying*  'wdnter  or 
snmmer.  It  is  never  hurt  by  frost,  is  proof  against  all  disease,  and  is  unfailing 
in  its  fruiting,  and  yields,  when  in  good  condition,  1,200  to  1,500  gallons  of 
wine  per  acre.  Its  most  favorable  soil  is  a  sandy  loam,  and  when  grown  on  such 
its  wine,  which  is  quite  strong,  is  worth  40  cents  per  gallon.  Of  that  produced 
about  Bordeaux  a  good  deal  is  mixed  with  coarse  red  wine  and  made  into  claret 
for  American  consumption.  Of  itself  it  will  not  make  red  wine.  It  is  possible 
that  this  hardy  vine  or  grape  will  stand  our  severe  winters,  and,  with  or  without 
covering,  obtain  a  footing  in  American  soil.  If  so,  every  farmer,  or  whoever 
else  can  command  a  quarter  of  an  acre  of  land,  might  raise  for  his  own  table  an 
abundance  of  good  sound  wine  at  a  trifling  cost.  Generally  it  is  bad  policy 
to  introduce  a  coarse  plant  of  any  sort,  but  we  have  so  vast  a  spread  of  land  that 
is  too  rich  for  growing  delicate  wines,  no  matter  what  variety  of  plant  is  tried, 
and  of  late  the  mildew  and  rot  have  been  so  discouragingly  fatal  in  many  parts 
of  the  country,  it  might  be  well  to  give  the  "  en  regat "  a  trial,  and  since  we 
must  drink  the  juice  baptized  with  the  names  of  "  St.  tfulian,"  "  Chateau,"  '*  Mar- 
^ux,"  and  all  the  saints  of  Medoc,  we  may  as  well  enjoy  the  satisfaction  and 
the  very  large  profit  of  raising  it  ourselves. 

Not  only  do  the  French  mix  different  kinds  of  ^apes  in  the  vat  and  on  the 
press,  but  they  freely  compound  together  different  kinds  of  wine  in  all  stages  of 
maturity.  This  is  done  of  course  with  great  carefulness,  the  success  of  the 
merchant  in  his  business  depending  on  his  skill  in  concocting  what  will  please 
the  palate.  JSuch  combination  may  be  agreeable  to  the  taste  of  the  consumer, 
and  profitable  to  the  merchant,  but  it  may  well  be  doubted  if  it  is  as  good  for 
the  health  as  that  which  is  simply  natural,  and  made  from  one  variety  of  ^ape. 

A  French  wine-grower  has  introduced  the  Catawba  into  his  vineyard,  and 
uses  its  juice  to  mix  in  very  small  proportions  with  that  of  native  grapes  to  rive 
flavor.  Any  considerable  addition  of  the  Catawba's  musky  quauty  would  be 
more  than  the  French  palate,  trained  to  like  only  that  which  is  negative,  oonld 
very  well  bear. 

When  American  wines  were  tested  by  the  jury  at  the  Exposition,  the  French 
jurors,  whose  scale  was  from  one  to  four,  with  a  zero  at  the  foot,  generally  com- 
plimented our  Catawba  with  a  zero,  and  they  remarked  that  the  more  of  the 
natural  flavor  the  wine  possessed,  other  things  being  equal,  the  lower  they  should 
estimate  it.  In  America  the  very  contrary  is  known  to  be  the  case.  The  Ger- 
man jurors,  accustomed  to  wines  of  high  bouquet,  held  quite  different  opinions  from 
the  French,  and  were  much  pleased  with  the  American  wines. 

TREATICEKT  OF  "WUTB. 

In  regard  to  the  more  delicate  wines  of  Europe  which  do  not  bear  exportation, 
an  important  discovery  is  said  to  have  been  made  by  the  distinguished  chemist, 


Digitized  by  VjOOQIC 


170  AOBICULTUBAL  BEPOBT. 

Pasteur,  of  the  Institute,  wbioh  is  exoiting  great  interest,  and  promises  nothing 
less  than  to  secure  wine  against  disease  and  deterioration  for  an  indefinite  period, 
to  enable  it  to  be  transported  with  safety  any  distance,  and  kept  in  any  sort  of 
storehouse.  The  best  way  to  make  known  in  America  the  discoveries  of  Mr. 
Pasteur  would  be  to  translate  and  publish  his  very  valuable  work,  entitled 
"  Etudes  sur  le  Vin,"  sold  by  Victor  Masson  &  Sons,  Place  de  FEcole  de  Medi- 
cine, Paris,    Meanwhile  we  will  give  a  brief  synopsis  of  it. 

After  explaining  at  length  the  nature  of  the  different  diseases  of  the  wine, 
acidity,  bitterness,  &c.,  tracing  them  all  to  vegetable  parasites,  and  detailing^  his 
experiments  in  search  of  an  agent  to  destroy  the  parasites,  Mr.  Pasteur  arrives 
at  the  conclusion  that  they  are  effectually  destroyed  by  heating  the  wine 
up  to  a  point  between  60**  and  65®  Centigrade,  'which  would  be  between 
122"*  and  149"  of  Fahrenheit.  The  heating  can  be  done  in  a  '^  Bain  Marie,'' 
that  is,  by.  placing  the  bottle  or  cask  in  a  vessel  filled  with  water  and  heating  the 
water,  or  by  hot-au*  closets  or  steam-pipes  introduced  into  the  casks.  The  heating, 
should  be  gradually  and  carefully  accomplished  in  order  to  enable  any  one  to 
test  the  value  of  this  invention,  so  important  in  its  aims. 

We  extract  the  following,  which  gives  all  the  author  has  to  say  on  the  mode 
he  has  himself  followed  with  wine  already  in  bottle,  whether  new  or  old,  diseased 
or  sound  : 

The  bottle  being  corked,  either  with  the  needle  or  otberwise,  bj  machine  or  not,  and  the 
corks  tied  ou  like  those  of  champague  bottloH,  thej  are  placed  in  a  vessel  of  water ;  to  handle 
tbem  easilj,  they  are  put  into  an  iron  bottle-babket.  The  water  should  rise  as  high  as  the 
ring  about  the  mouth  of  the  bottle  1  have  never  yet  completelv  submergt'd  them,  but  do 
not  think  there  would  be  any  inconvenience  in  doing  so,  provided  there  should  be  no  partial 
cooling  during  the  heating  up,  which  might  cause  the  adnii»ion  of  a  little  water  into  the 
bottle.  One  of  the  bottles  is  tilled  with  water,  into  the  lower  pan  of  which  the  bowl  of  a 
thermometer  is  pluueed.  Wheu  this  marks  the  degree  of  heat  desired,  149^  of  Fahreuh^t 
for  iui^tnnce,  the  basket  is  withdrawn.  It  will  nut  do  to  put  in  another  immediately  :  the  too 
warm  water  might  break  the  bottles.  A  portion  of  the  heated  water  is  taken  out  and  replaced 
wuh  cold,  tu  reduce  the  temperature  to  a  safe  point ;  or,  better  still,  the  bottles  of  the  second 
basket  luay  be  piepaied  hy  waiaiing,  sous  to  bo  put  in  as  noon  h»  the  tirst  comes  out.  The 
expatisiou  of  the  wine  duriug  the  beating  process  tends  to  force  out  the  cork,  but  the  twine 
or  wrre  holds  it  in,  and  the  wine  tiudH  a  veui  between  the  neck  and  the  curk.  During  the 
cooling  uf  the  boiiles,  the  volume  of  the  wine  haviug  diminished,  the  corks  are  hammered 
in  further,  the  twine  is  taken  off,  and  the  wine  is  put  in  the  cellar,  or  the  eround  floor,  or 
the  second  story,  in  the  shade,  or  in  the  sun.  There  in  no  fear  that  any  of  these  different 
modes  of  keeping  it  will  render  It  diseased  ;  they  witl  have  no  influence  except  on  its  miide  of 
maturing,  its  colors,  &;c.  It  will  aiwnys  be  useful  tu  keep  a  tew  bottles  of  the  same  kind 
without  heating  it,  so  as  to  compare  them  at  long  intervals  wirh  that  which  ha^^  been  heated. 
The  bottle  may  be  kept  in  an  upright  position  :  no  mould  will  form ;  but  perha^  the  wine 
will  I  use  a  little  of  its  tmeness  under  such  condition.  If  the  cork  gets  dry,  and  the  air  u  allowed 
too  freely  to  enter. 

Mr.  Pasteur  affirms  that  he  has  exposed  casks  of  wine  thus  heated  in  the 
open  air  or  terrace,  with  northern  exposiure,  from  April  to  December,  without 
any  injury  resulting. 

Wine  iu  the  casks  may  be  heated  by  introducing  a  tin  pipe  through  the  bung-hole, 
which  shall  descend  in  coils  nearly  to  the  bottom  and  return  iu  a  straight  line 
and  through  the  pipe  imparting  steam.  If,  after  thus  once  being  boated,  there 
is  such  an  exposme  to  (iie  air,  by  drawing  otf  and  bottliug,  as  to  admit  a  fresh 
introdactiou  of  "  parasites,''  the  disease  thus  introduced  may  be  easily  cm-ed  by 
heating  a  second  time. 

Mr.  Pasteur  also  claims  to  have  discovered  and  proved  that  wine  can  be 
advanced  in  lipeuiug  and  improved  by  '' sereation ''  couducted  in  a  slow  and 
gentle  manner.  This  is  a  bold  assertion,  but  such  confideuce  is  felt  in  the  value 
of  suggestions  coming  from  him  that  both  of  his  methods,  cutting,  as  they  will, 
a  taugie  of  old  theories,  will  have  a  fair  trial  by  his  countrymen,  and  that  with- 
out delay. 

Your  committee  would  say,  in  conclusion,  that  from  what  comparison  we  have 
been  able  to  make  between  the  better  samples  of  American  wines  now  on  ezhi- 
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bition  at  the  Paris  Exposition^  with  foreign  wines  of  similar  character,  as  well 
as  from  the  experience  of  many  European  wine-tasters,  we  have  formed  a  higher 
estimate  of  oar  own  ability  to  prodnce  good  wines  than  we  had  heretofore;  and 
from  oar  investigations  in  vine  cultare  we  are  now  more  confident  than  ever  that 
America  can  and  will  be  a  great  wine-growing  coantir.  All  that  is  necessary 
for  OS  to  rival  the  choicest  products  of  other  parts  oi  the  world,  will  ere  long 
come  with  practice  and  experience.  We  have  already  several  excellent  varie- 
ties of  the  grape  borne  on  American  soil,  and  suited  to  it  a  soil  extensive  and 
varied  enougli  for  every  range  of  quantity  and  quality.  Who  would  discover  a 
patch  of  ground  capable  of  gelding  a  "Johannisberger,"  a  "Tokay,"  or  a 
^^Margeaax,"  need  only  make  diligent  and  oarefol  search,  and,  somewhere  between 
the  lakes  and  the  gulf  and  the  two  oceans  that  circumscribe  our  vineyard  tern- 
tory,  he  will  be  sure  to  find  it. 

Finally,  your  committee  cannot  close  this  report  without  acknowled^ng  the 
many  oourtmes  extended  to  them  by  European  exhibitors  and  commissioners  in 
fiMsilitating  the  investigations  mcident  upon  the  discharge  of  their  duties. 

MARSHALL  P.  WILDER, 
ALEXANDER  THOMPSON, 
WILLIAM  J.  FLAGO, 
PATRICK  BARRY, 

Committee. 


SUPPLEMENT. 

VINE  DISTRICTS  OF  SWITZMLAKD   AND  GERHAmr. 

The  committee,  since  making  their  report  on  the  third  branch  of  the  subject 

S'ven  them  in  charge,  have  vitjited  the  principal  vine  districts  of  Switzerland  and 
ermany,  and  deem  some  of  the  observations  there  made  woith  being  embodied 
in  the  sapplemental  report  now  submitted. 

The  vineyards  to  which  attention  was  more  especially  given  were  those  of 
the  borders  of  Lake  Geneva,  those  of  Pfaiz  or  Rhenish  i3avana,  and  of  the 
banks  of  tlie  Rhine,  the  Nockar,  and  the  Main. 

With  regard  to  the  quality  of  the  soil,  we  have  the  same  remark  to  make  here 
as  was  made  in  the  former  report,  viz,  that  the  vines  yielding  the  best  wine  were 
found  to  be  growing  on  the  poorest  soil.  Geologically,  the  soil  throughout  all 
the  above  districts  is  very  much  the  same,  viz.  basalt  and  sandstone,  both  forma- 
tions usually  seen  in  ch)se  proximity,  the  basalt  uppennost  and  resting  on  the 
other.  The  only  exceptions  were  a  few  patcjies  of  limestone  and  slate.  The 
basalt  soil  is  esteemed  nclier  than  the  sandstone,  and  is  often  hauled  on  to  the 
other  to  enrich  it.  For  instance,  the  vine-dressers  of  Durkheim  actually  manure 
their  thin,  poor,  gravelly  land  with  tens  of  thousands  of  yards  of  earth,  brought 
from  the  neighboring  to  ah  of  Deidesheim,  and  yet  the  Durkbeim  wine  is  quite 
superior  to  that  of  their  neighbors.  All  this  was  quite  different  from  anything 
we  noticed  in  France  j  there,  calcareous  rocks  seem  to  underlie  everj^where,  nor 
could  we  learn  of  any  wine  of  high  repute  in  France  that  derived  its  quality 
from  sandstone  or  basalt.  The  vine  husbandry  of  the  Swiss  and  Germans  is  of 
the  first  order.  Nowhere  do  you  see  in  their  vineyards  the  straggling  appear- 
ance so  common  in  those  of  l\ance,  (the  etiect  of  frequent  layering  j)  but  the 
lines  are  always  beautifully  true  and  even.  Although  intervals  or  rows  were  wide 
enough  for  the  plough  to  pass,  nearly  all  the  cultivation  was  done  by  hand,  and 
done  most  thoroughly,  too.  In  France,  as  in  America,  they  stir  the  ground  two 
or  three  times  during  the  season.  In  the  Rhinegan  it  is  done  four  times ;  but 
about  Forst  Deidesheim  and  Durkheim  they  do  it  as  often  as  every  two  or  three 
weeks  from  the  beginning  to  the  end  of  tne  season.    It  is  in  the  above  neigh- 
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borhood  that  basaltic  earth  is  applied  as  a  manure,  as  is  also  clay,  to  make  tlie 
ground  more  retentive  of  manure;  and  this  they  do  to  such  an  extent  that  old 
vine  fields  are  seen  which  have  been  raised  visibly  above  the  level  of  the  others 
adjoining  them.* 

The  expenditure  of  labor  in  a  year  on  an  acre  of  those  fields  amounts  to  about 
140  days'  work.  In  the  Pfalz,  it  is  usual  to  train  upon  horizontal  laths  or  lines 
of  wire  running  15  inches  above  the  ground,  very  much  as  is  done  in  MedoC| 
only  that  where  wire  is  used  a  second  line  is  stretched  above  the  other.  If  the 
plan  is  good  in  Medoc  and  the  P&lz,  it  is  hard  to  see  why  it  would  not  be  good 
eveiy  where,  especially  in  countries  so  cold  as  Germany  and  the  northern  part  of 
the  United  States.  Indeed,  Mr.  Guyot,  to  whose  book  we  have  already  referred, 
argues  strongly  in  favor  of  everywhere  adopting  the  method  of  training  the 
fruit-bearing  cane  horizontal  with  the  ground  and  very  close  to  it.  We  ought, 
however,  to  note  here,  that  the  fields  where  this  mode  was  more  particularly" 
noticed,  or  connected  with  good  results,  were  in  gravelly  deposits  of  nearly  levd 
surface.  Manure  is  freely  used  in  Crermany,  much  more  so  than  in  France,  and 
is  prepared  and  applied  with  much  care  and  system.  Cow  manure,  largely  com- 
posted wdth  straw,  is  the  only  kind  thought  fit  to  manure  vines.  They  sprinkle 
the  heaps  almost  daily  to  keep  them  moist  and  allow  the  mass  to  rot,  at  least 
12  months  before  being  used.  It  is  applied  every  three  years.  As  to  quan- 
tity, it  is  certain  that  some  soil,  like  the  poor  and  unretentive  gravel  beds  of  the 
Pfalz,  should  receive  more  than  those  of  the  neighboiing  slopes,  and  that  the 
calcareous  earths  of  France  need  less  than  the  sandstcme  and  the  basaltic  earths 
of  the  Khine  valley. 

Guyot,  arguing  strongly  in  favor  of  manure,  recommends  the  French  cultivatof 
to  put  on  at  intervals  of  three  years  a  quantity  of  manure  that  will  be  equivalent 
in  weight  to  that  of  the  fruit  he  has  taken  off  at  vintage,  while  Mr.  Herzmansky, 
the  steward  at  Johannisberg,  who  tills  some  60  acres  of  vines,  keeps  about  40 
very  large  cows  in  his  stab&s.  Buit  tciU  not  manuring  hurt  the  ^Mtl^Jty  qf  the 
tcinef 

In  our  former  report  we  say  that  this  is  an  open  question  as  yet,  and  so  it  is 
in  Fi-ance,  and  Mjt.  Guyot  treats  it  as  such  in  arguing  upon  it  Of  course 
none  will  doubt  that  were  a  vineyard  to  be  treated  in  this  respect,  as  we  treat 
the  soil  of  a  grapeiy,  verjr  poor  wine  would  be  produced,  and  the  only  question 
is,  will  a  moderate  quantity  do  harmt  This  is  precisely  the  question  the  com- 
mittee put  to  Mr.  Herzmansky,  the  intelligent  and  thoroughly  experienced 
director  at  Johannisberg,  where  the  best  wine  in  the  world  is  made.  His  answer 
was,  '^  No.  As  we  apply  it  on  this  soil  it  does  not  impau:  the  quality  of  ihe 
wine  in  any  degree ;  on  the  contrary,  it  improves  the  fiavor.'^  Then  he  led  the 
way  to  his  well-ordered  cow.stablps,  and  pointing  to  the  compost  heaps  remarked, 
"  There  is  the  beginning  of  Johannisberger."t 

Now  Johannisberger  is  the  most  delicate  of  wine,  as  it  is  indeed  superlative 
in  every  respect.    By  the  kind  invitation  of  the  Princess  Mettemich  the  com- 

*  Some  years  since  the  vineyard  of  F.  T.  Buhl,  of  Deidesheim,  produced  wine  on  the 
natural  soil  of  a  very  inferior  quality,  selling  at  50  centimes  the  litre,  at  a  verr  Ifreat 
expense.  The  whole  vineyard  was  covered  to  the  depth  of  three  feet  by  volcanic  or  baniltio 
earth  brought  from  a  distance  of  several  miles.  The  experiment  at  the  Ume  was  thoufl'ht  to 
be  a  very  hazardous  one,  but  the  enhanced  value  of  the  wines  after  the  addition  proved  that 
the  owner  was  wiser  than  his  neighbors. 

t  The  vineyard  of  F.  T.  Buhl,  alluded  to  in  a  previous  note,  is  fertilized  by  a  com- 
post made  of  wood-ashes,  stable  manure,  and  earth.  This  is  applied  in  the  spring  in  trenehea 
dug  to  the  depth  of  about  ten  inches  and  again  covered  with  earth ;  the  application  is  made 
in  xhia  manner  to  every  alternate  row  in  the  vlnevard.  The  following  year  the  same  process 
is  gone  through  with  in  the  remaining  rows,  by  the  removal  of  the  soil  as  previously  stated* 
and  the  treatment  of  manure  as  just  detailed ;  this  vineyard  now  produces  wine  of  a  very 
superior  quality,  of  a  delicious  bonquet,  rich  iii  saccharine  matter  and  alcohol,  and  possess- 
ing all  those  excellencies  that  we  prize  in  a  first-class  wine,  and  is  now  readily  selling  at 
twelve  francs  the  litre.  To  which  is  this  wine  most  indebted  for  the  extraordinary  change  in 
its  character— to  the  volcanic  soil,  or  the  manure  which  is  annually  buried  in  the  vinsyifd  T 
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mittee  were  allowed  to  taste  specimens  of  the  best  the  castle  cellar  contained, 
including  some  that  was  21  years  old  in  the  cask,  and  some  from  a  cask  that 
was,  par  excellence,  called  the  '^  bride  of  the  cellar/'  and  the  opinion  formed  was 
that  the  quality  of  Johannisberger  is  such  that  it  cannot  be  described,  and  can 
be  communicated  only  to  the  organs  of  taste,  nor  can  it  be  understood  or  even 
imagined,  except  by  those  who  are  so  highly  favored  as  to  have  a  taste  of  it. 
But  this  marvellous  wine  is  but  the  crowning  product  of  the  famous  district  of 
the  Bhinegan,  or  that  portion  of  the  valley  lying  just  north  of  Mayence,  a  strip 
less  than  ten  miles  in  length,  whose  fruit  yields  a  juice  which  surpasses  all  others 
of  the  world,  combining  richness  with  flavor  and  delicacy  with  strength.  The 
soil  of  the  Ehinegan  seems  to  be  of  a  rod  sandstone  mostly,  if  not  wholly, 
Johannisberg  hill  reminds  one  strongly  of  the  soil  of  some  parts  of  New  Jersey 
and  Gonnecticut,  and  in  the  neighborhood  of  New  Haven,  in  the  latter  State, 
the  '^  basalt''  is  seen  resting  upon  the  red  stone,  just  as  it  does  upon  the  hills 
that  skirt  the  Ehine.  Neaily  all  the  German  and  Swiss  wines,  and,  indeed, 
nearly  all  the  grapes  grown  in  Germany  and  Switzerland,  are  white,  for  which 
the  soil  and  climate  of  the  former  country  seem  peculiarly  adapted,  while  at  the 
same  time  unsuited  for  ripening  colored  grapes  to  the  tint  needed  in  a  true  red 
wine.  The  peculiarity  of  the  better  sort  of  Rhenish  wmes  is  '^  bouquet,"  and  of 
the  inferior  sort,  acidity ;  compared  with  them,  their  French  rivals  are  quite 
negative,  and  so  are  those  of  Switzerland.  A  French  wine,  white  or  red,  must 
be  very  poor  indeed  if  it  shows  any  acidity,  and  must  be  very  fine  indeed  if  it 
possesses  any  easily-tasted  '<  bouquet."  Altogether,  we  must  award  the  palm 
of  excellence  to  the  white  wines  of  the  Rhine,  as  we  do  to  the  skill  and  industry 
of  the  vine-dressers  who  produce  them.  In  considering  the  merits  of  the  dif- 
ferent soils  as  geologically  distinguished  from  each  other,  we  seem  drawn  to  the 
conclusion  that,  so  far  as  our  observation  has  gone,  the  red  sandstone  is  the  superior 
one,  but  we  confess  ourselves  unfit  to  make  any  such  sweeping  generalization, 
and  will  only  say  that  the  soil  in  question,  for  aught  we  can  see,  seems  as 
fit  as  any  other  to  grow  a  superior  wine.  The  difference  between  wine  made  by 
fermenting  tho  bruised  grapes,  juice,  skin,  pulp,  and  seeds  altogether,  and  called 
''  red  wine,"  and  that  made  by  pressing  immediately  after  gathering  and  ferment- 
ing its  pressed  juice  by  itself,  called  ^'  white  wine,"  is  not  a  difference  of  color 
alone.  For  certain  bodily  temperaments,  and  for  certain  conditions  of  health, 
possibly,  too,  for  the  peculiar  constito^on  of  the  Grcrman  people,  white  wine  may 
be  the  best.  And  to  that  of  the  Rhine  country  Liebig  attributes  the  virtue  of 
being  an  antidote  for  calculus  and  gout.  But  all  this  Wng  admitted,  the  better 
reasons  seem  to  favor  the  production  and  nse  of  the  red  wine  in  preference  to 
the  white  where  it  can  be  done.  The  testimony  we  have  obtained  from  the  best 
sources  of  knowledge  on  this  point  amounts  to  this; 

Red  wine  is  much  less  heating,  much  more  tonio,  much  less  excitmg  to  tho 
nerves,  much  less  intoxicating  to  the  brain,  and  its  effects  are  more  enduring*, 
than  white  wine.  As  we  of  America  are,  by  reason  of  our  dry  climate,  as  well 
as  from  moral  causes,  more  excitable,  both  from  bnun  and  nerve,  than  the 
Europeans,  and  at  the  same  time  much  oftener  in  need  of  tonio  diet,  and  our 
summer  heats  are  so  much  more  intense  than  in  the  wine  latitudes  of  Europe, 
all  the  above  considerations  should  have  peculiar  weight  with  us.  So  highly, 
at  least,  do  the  French  people  appreciate  them,  that  they  consume  now  little 
white  wine,  and  it  bears  always  a  lower  price  in  the  market  than  red  of  equal 
quality.  To  tho  general  consumption  of  this  drink  intelligent  Frenchmen  are 
apt  to  attribute  the  fine  health  of  their  peasantry,  as  well  as  their  habitual 
gaiety  and  habitual  temperance.  (The  habitual  use  of  whiskey  has  quite  another 
effect.)  An  American  gentleman,  for  many  years  residing  in  France,  and  for  a 
time  a  professor  in  one  of  the  universities,  affirms  that  the  greatest  longevity  is 
among  those  people  who  take  red  wine  three  times  a  day  and  abstain  Irom  both 
tea  and  coffee.    When  Americans  consult  French  physicians,  three  times  in  foir 
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they  axo  ordered  to  drink  red  wine  as  a  habitual  beverage,  and  one  of  the  com- 
monest daily  events  among  Americans  residing  in  Paris  is  the  cure  of  an  obstinate 
dyspepsia  by  the  same  simple  remedy,  even  in  the  nnhealthful  air  of  that  city. 

The  German  vineyards  have  hitherto  escaped  any  very  serious  ravages  Ixom 
the  '*vine  disease/'  It  is  met  as  often  as  it  appears,  and  sacccssfally  combatted 
with  sulphur.  Three  applications  are  made,  the  first  as  soon  as  the  berries  have 
grown  to  be  as  large  as  the  head  of  a  pin.  Early  in  the  day,  and  before  the 
dew  is  dried  off,  the  flour  is  sprinkled  on  the  lower  surface  of  the  leaves,  where 
the  moisture  causes  it  to  attach.  The  implement  used  is  a  tube  of  tin,  perfo- 
rated with  numerous  small  holes  at  the  lower  end,  and  with  a  tassel  of  woollen 
yam  attached  to  that  end.  At  Rheims  we  were  shown  a  large  vine,  trained  to 
a  wall,  one-half  of  which  had  been  treated  as  above  in  the  spring  of  the  year 
before,  and  the  other  half  neglected.  The  latter  had,  as  a  consequence,  lost 
all  of  its  fruit,  and  we  visited  the  place  and  saw  it  the  following  season*  It 
showed  yellow  and  falling  leaves  in  July,  and  very  little  fruit,  while  the  other 
portion  was  perfectly  healthy,  and  was  loaded  with  a  good  crop  of  fruit.  This 
experiment  was  made  by  a  French  gentleman,  who  had  recently  returned  from  a 
long  sGJouiii  in  America,  and  visited  that  country  for  the  purpose  of  sati8f3rin^ 
himself  if  the  sulphur  be  really  a  preventive  or  not  against  the  vine  disease,  of 
which  he  had  heard  so  many  doubts  expressed  while  in  America. 

MARSHALL  P.  WILDER, 
ALEXANDER  THOMPSON, 
WILLIAM  J.  FLAGG, 
PATRICK  BARRY, 
Committee  No.  9  Untied  States  ComfnisstOH, 


RICE   CULTURE. 


By  Augustin  L.  Faveau,  South  Carolina. 


Upwards  of  a  century  ago  one  of  those  accidental  circumstances  so  often 
fruitful  of  important  results  occurred  in  South  Carolina.  A  vessel  from  the 
coast  of  Madagascar  sought  refuge  in  the  harbor  of  Charleston,  and  the  captain, 
having  formed  the  acquaintance  of  Landgrave  Smith,  presented  him  with  a  bag 
of  "  paddy,"  or  "  rough  rice."  This  the  landgrave  caused  to  be  planted  in  his 
garden,  at  the  corner  of  Tradd  and  Church  streets,  in  the  city  of  Charleston, 
and  so  encouraging  was  the  result  that  much  attention  was  soon  attracted  to  the 
plant ;  and  from  this  small  beginning  originated  the  entire  supply  of  seed  whose 
product,  in  the  year  18G0,  formed  so  important  an  export  commodity  of  this 
cotmtiy  that  it  amounted  to  102,000  tierces,  or  100,000,000  pounds,  valued  at 
$4,000,000. 

LANDS  ADAPTED  TO  EICE   CULTUHE. 

In  this  article  I  will  confine  my  attention  chiefiy  to  what  is  known  as  golden 
or  Carolina  rice.  ,  There  is  a  species  of  beai^ded  white  rice,  known  as  Highland 
rice,  but  as  it  is  unknown  to  commerce,  of  very  limited  culture  and  inferior 
quality,  and  not  suited  to  the  system  of  cultivation  herein  to  be  described,  it 
will  not  command  my  attention. 

The  lands  best  adapted  to  growing  rice  are  those  swamps  and  rush  lands  lying 
immediately  adjacent  to  tide-water  rivers,  between  29°  and  35°  north  latitude. 
For  the  purjjose  of  economical  and  successful  irrigation  they  must  be  perfectly 
level.     They  are  always  alluvial,  and  consist  of  blue  clay,  yellow  mottled  clay," 
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or  black  bay  lands.  The  former  two  contain  a  lar^  per  cent,  of  ieinglassy 
highly  important  to  their  value.  There  is  another  dass  of  lands  adapted  to 
lice  culture,  known  as  inland  swamps.  These  are  large  basins  or  lalies,  sur- 
rounded by  highlands,  having  water  leads  running  into  them,  by  which  they  are 
inundated.  These  basins,  being  drained,  are  easily  reclaimed,  and  a  portion  is 
usually  set  aside  as  a  reservoir  lor  holding  a  sufficiency  of  water  for  irrigating 
pnr]ibses. 

These  lands,  though  not  usually  so  prolific  as  the  river  sv/amps  or  tide*water 
lands,  generally,  under  good  management,  produce  a  heavier  grain,  which  is 
much  sought  after  for  seed.  As  a  general  rule  they  have  heavier  soils,  are  harder 
to  cultivate,  and  not  so  remunerative  as  the  river  swamps. 

PITCH  OF    TIDE. 

Tide  river  plantations  are  usually  located  a  little  above  the  junction  of  salt 
and  fresh  water,  and  extend  up  the  banks  of  the  rivers  so  far  as  the  rise  and  fall 
of  the  tides  are  sufficient  for  flooding  and  draining.  This  rise  and  fall  should 
not  be  less  than  three  or  four  feet,  and  six  or  ei^t  feet  is  to  be  preferred,  on 
account  of  the  more  perfect  drainage  these  latter  figures  afibrd.  Rice  planta- 
tions are  lotated  above  the  junction  of  salt  and  fresh  water,  from  the  fact  that 
rice,  being  an  aquatic  plant,  requires  a  vast  amount  of  fresh  water  during  its 
growth,  salt  water  being  fatal  to  it  at  all  stages. 

HOW  RECLAIMBD. 

These  swamps  are  usually  reclaimed  by  means  of  embankments  or  levees, 
which  are  made  high  and  strong  enough  to  efiectually  bar  out  the  river.  Smaller 
embankments,  called  check  banks,  subdivide  that  portion  of  the  plantation  lying 
between  the  main  river  embankment  and  the  highland  into  squares  or  fields, 
generally  from  15  to  20  acres  in  area.  These  squares  are  all  subdivided  again 
into  beds  or  lands,  of  25  or  30  feet  width,  by  a  system  of  main  ditches  and  quar- 
ter drains.  Canals,  from  12  to  30  feet  wide  and  four  or  five  feet  deep,  are 
sometimes  cut  from  the  river  embankment,  through  the  centre  of  the  plantation, 
to  the  Ligh  land,  for  the  purpose  of  introducing  or  draining  off  the  water  to  or 
from  those  fields  situated  far  back  from  the  river.  These  canals  also  form  a 
very  conspicuous  feature  in  the  harvest  scene,  as  they  serve  as  a  medium  of  nav- 
igation for  tbe  large  flat-boats  which  convey  the  rice  to  the  stack-^^ard  in  quanti- 
ties of  8  or  10  acres  at  a  load;  and  as  rice  usually  yields  from  two  to  three 
tons  of  straw  per  acre,  the  value  of  this  immense  water  carriage  can  bo  easily 
conceived. 

Flood-gates  or  trunks  having  doors  at  both  ends  are  buried  in  the  embank- 
ments on  the  river,  as  well  as  in  the  canal  embankments  and  the  check  banks, 
those  at  the  outlet  of  canals  being  so  constnicted  as  to  permit  tlie  flat-boats  to 
pass  into  tbe  river.  By  means  of  these  flood-gates  or  trunks  the  whole  system 
of  irrigation  is  earned  on  under  the  complete  control  of  the  planter,  and  the 
lands  are  flooded  or  drained  at  will. 

CULTUBB. 

The  canals  and  ditches  being  all  carefully  cleaned  out,  down  to  the  hard 
bottom — the  banks  neatly  trimmed  and  free  of  leaks — ^the  flood-gates  and 
tiTinks  all  water-tight,  either  to  hold  out  or  hold  in  water— the  planter  com- 
mences his  operations,  as  early  in  the  winter  as  possible,  by  ploughing.  These 
lands,  being  yearly  enriched  by  allu\nal  deposits  fron)  the  river,  do  not  require 
Jeep  ploughing,  four  or  five  inches  being  generally  sufficient  to  furnish  a  good 
seed  bed,  and  on  account  of  the  numerous  ditchctj  subdividing  the  fields  a  single- 
mule  plough  is  always  preferable.  When  lands  are  ploughed  eai'ly  in  the  winter 
and  nicely  "  sliingled,"  it  is  of  very  great  advantage  to  put  in  a  shallow  flow  of 
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water,  and  suddonly  draw  it  off,  in  eevero  weather,  for  the  benefit  of  ^^  fireezing" 
the  furrow  slices.  But  it  is  not  a  good  practice  to  flood  deep,  as  the  weight  of 
water  packs  the  land,  which  becomes  '^  run  together"  by  the  action  of  the  waves, 
and  renders  good  harrowing  afterward  an  impossibility.  Harrowing  is  nsnally 
began  only  a  few  days  previous  to  planting,  in  order  that  the  seed-bed  may  be 
as  fresh  a^  possible,  to  encourage  germination  and,  by  its  pliancy,  permit  the 
young  roots  to  expand  rapidly  and  take  good  hold  on  the  soil,  in  order  thaMhe 
plant  may  resist  the  birds  and  a  tendency  to  float.  The  operation  of  harrowing 
is  perhaps  one  of  the  most  important  to  the  crop,  and  no  consideration  must 
induce  the  planter  to  slight  it,  as  this  is  the  golden  opportunity  afforded  him  for 
killing  his  potent  and  pernicious  enemy — L  e.,  grass — ^his  dread  all  the  summer 
time.  By  breaking  up  every  clod  now,  and  exposing  its  roots  and  seeds  to  the 
action  of  the  sun,  half  the  battle  is  won.  Immediately  after  the  harrow  comes 
the  crusher,  which  implement  is  not  abandoned  until  the  field  is  reduced  to 
<<  garden  order."  About  the  10th  or  15th  of  March,  up  to  the  10th  or  15th  of 
May,  the  process  of  drilling  is  carried  on— seeding  from  two  and  a  half  to  three 
bushels  of  clean  seed  per  acre.  At  this  juncture  two  antagonistic  systems  are 
encountered,  one  known  as  ''covered  rice"  and  the  other  as  '^ open  trench  rice." 
Both  have  their  advocates.  The  fii-st  system,  or  "  covered  rice,"  ^  where  the 
gram  is  covered  up  in  the  soil  two  or  three  inches  deep,  as  fast  as  lUis  drilled 
m,  which  thus  protects  it  from  birds,  floating  away,  &c.  The  other,  "  open 
trench,"  consists  in  leaving  the  rice  entirely  uncovered  in  the  diill,  and  taking 
the  risks  alluded  to,  in  order  to  save  time  and  labor,  the  grain  being  soaked  in 
thick  cKy  water  before  seeding,  to  hold  it  to  the  ground. 

ntRIGATING. 

The  seed  being  deposited,  the  flood-gates  axe  immediately  opened,  and,  if  it 
be  covered  rice,  and  the  ground  pretty  moist,  the  water  is  taken  in  as  rapidly  as 
the  capacity  of  the  gates  may  i^ord ;  and  when  it  has  attained  a  depth  of  12 
or  18  inches,  or  deeper,  if  the  check  banks  can  bear  it,  the  water  from  the  river 
is  then  shut  off,  and  the  inside  gate  is  closed^  to  hold  in  what  water  is  on  the 
field.  The  trash  now  rapidly  rises,  and  floats  towards  the  banks,  and  it  must 
be  immediately  hauled  up  with  rakes,  before  it  settles  down  on  the  rice.  In  the 
course  of  a  few  days  the  seed  is  carefully  examined,  and  as  soon  as  the  germ  or 
"pip"  appeal's  the  water  is  drawn  off  the  field  to  the  bottom  of  the  ditches,  and 
kept  out  until  the  rice  has  two  leaves. 

If  the  grain  is  planted  open  trench,  as  soon  as  the  seeding  is  done,  the  water 
is  "leaked"  into  the  ^eld  gradually,  until  the  land  "sobs"  and  the  rice/' sticks;" 
then  it  is  flooded  slowly  until  the  above-mentioned  depth  is  attained ;  the  water 
is  then  held  until  the  rice  has  good  roots,  or  begins  to  float,  and  is  then  drawn 
off  carefully.    Here  all  difference  in  the  culture  ceases. 

LONG  POINT  FLOW. 

The  rice  having  two  leaves— or  earlier,  if  the  field  is  inclined  to  be  grassy — ^the 
water  is  again  let  in  to  the  same  depth  as  before,  completely  submerging  the  plants, 
and  is  held  to  this  gauge  from  seven  to  ten  days,  the  plfuiter  being  governed  by 
the  weather.  If  warm,  seven ;  if  cool,  ten  days.  Then  a  "  leat "  is  put  in  the  gate 
and  the  water  let  off*  gradually,  until  a  general  "verdure"  is  seen  floating  all  over 
the  field.  At  this  point  the  water  is  stopped  and  a  mark  set  upon  the  gate  as 
a  "gauge  mark."  To  this  gauge  the  water  is  rigidly  held  for  sixty  or  sixty-five 
days  from  the  day  it  first  came  on  the  field.  This  flow,  when  properly  managed, 
effectually  destroys  all  tendency  to  "grass,"  and  promotes  a  vigorous  growth  of 
rice.  It  sometimes  happens  that,  during  this  flow,  the  crop  t&es  a  check  and 
stops  growing.  In  this  event  to  take  off  the  water  is  fatal,  as  it  will  produce 
"foxea  ricej"  but  it  must  be  held  firmly  to  the  gauge,  and  in  a  few  days  the 
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plant  wiU  throw  out  now  roots  and  recommenoo  growing.  If  tho  maggot  attack  it 
in  this  flow  tho  water  is  drawn,  off  for  a  day  or  two  and  replaced.  And  where 
water  is  abundant  and  easily  handled,  the  maggot  can  genemlly  be  avoided  by 
beginning,  about  the  thirtieth  day,  to  change  tie  water  once  a  week.  To  do  so 
skilfully,  both  gates  must  be  simultaneously  opened  at  the  "young  flood.''  '  The 
stale  water  will  thus  rush  out  and  fresh  water  come  immediately  back  with  tho 
rising  tide  to  float  the  rice  leaves  and  prevent  them  sticking  to  the  gi'ound  in 
their  fall.  If  the  maggot  gets  serious  tho  field  has  to  be  dried  nolens  volens. 
The  maggot  is  a  tiny  white  worm,  which  is  generated  by  stale  water,  and  attacks 
the  roots  of  the  plant,  causing  serious  injury  to  the  crop.  The  presence  of  the 
maggot  may  always  be  suspected  by  the  stiff  and  unthrifty  appearance  of  the 
Held. 

DRY  GROWTH. 

If  the  land  is  fertile  at  the  end  of  the  sixty-day  flow^,  it  will  be  found,  on  draw- 
ing off  the  water,  that  tho*  rice'  has  attained  a  vigorous  growth  of  about  three 
feet,  and  is  well  stocked  with  tillers,  while  also,  if  the  field  is  level,  and  tho 
harrowing  and  pulverizing  was  thoroughly  attended  to  before  planting,  no  "grass" 
wiW  be  seen,  nothing  but  rice  and  the  clean  soil  beneath.  The  field  is  kept  cUy 
now  for  about  fifteen  or  twenty  days,  or  until  the  land  dries  off  nicely  and 
the  rice  takes  on  its  second  groutb.  And  if  there  be  no  gi-ass  it  ought  not  to  be  dis- 
turbed with  the  hoe,  as  the  hands,  at  this  stage,  often  do  more  harm  than  good. 
This,  however,  does  not  apply  to  "cat-tails"  and  "volunteers,"  which  should,  of 
course,  be  carefully  pulled  up  by  the  roots,  and  sheafed  and  carried  to  tho  banks, 
to  be  disposed  of  by  the  hot  sun. 

HARVEST  FLOW. 

At  tlie  end  of  fifteen  or  twenty  days,  as  above  mentioned,  the  water  is  returned 
to  the  field  as  deep  as  the  rice  and  banks  can  bear,. never,  however,  topping  "  the 
fork  "  of  the  former.  This  water,  where  circumstances  permit,  is  changed  every 
week  or  two,  by  letting  it  off  on  one  tide  and  taking  it  back  on  the  next,  6nd 
increasing  the  *•  gauge"  with  the  growth  of  the  rice.  •  When  the  heads  of  the 
rice  are  well  filled  and  the  last  few  grains  at  the  bottoni  are  in  the  dough,  it  is  fit 
to  cut,  and  as  little  delay  is  permitted  as  possible,  as  the  rice  now  "  over-ripens" 
very  rapidly,  and  shatters  in  proportion  during  the  harvest.  Tho  water  may  be 
drawn  off  the  field  from  three  to  five  days  before  cutting  the  grain,  and  the  land 
will  be  in  better  condition  for  harvesting. 

HARVEST. 

The  rice  is  cut  from  twelve  to  eighteen  inches  from  the  ground,  depending 
on  its  growth,  usually  from  four  to  six  feet  high,  and  the  gavels  laid  evenly  and 
thinly  uix)n  the  stubble,  for  the  purpose  of  curing  and  permitting  the  air  to 
circulate  beneath  it.  Twenty -four  hours  in  good  weather  is  usually  required 
to  cure  tho  straw,  and  the  binding  does  not  commence  before  this  period,  and 
never  \('hile  the  dew  is  on  the  straw.  It  is  safer  always  to  cut  from  sunrise  to 
twelve  o'clock,  and  bind  the  previous  day's  cutting  from  that  hour  to  sunset.  As 
soon  as  bound  tho  rice  is  shocked  up  in  wind-cocks,  and  at  tho  end  of  a  week 
takeu  to  the  barn-yard  and  stacked  up  in  ricks,  30  feet  long,  8  feet  wide,  and 
10  feet  high.  A  stake,  four  feet  long,  is  put  into  the  rick  at  each  end  for  daily 
examination,  and  as  long  as  the  stake  does  not  become  too  hot  at  its  point  to  be 
held  by  the  hand,  when  suddenly  drawn  out,  the  rick  is  not  to  be  interfered  with, 
otherwise  it  is  to  be  pulled  down,  aired,  and  i-e-stacked.  So  soon  as  tho  tem- 
porary heat  is  over  the  grain  is  fit  for  tho  thresher. 

As  soon  as  tho  rice  is  taken  from  the  field  attention  is  immediately  given  to 
12 


Digitized  by 


Google 


178  AGBICULTUBAL  REPORT. 

BPTouting  '{ volunteer"  and  "  shatterod "  rice,  providing  the  crop  has  not  been 
allowed  to  remain  in  the  field  for  an  indefinite  period  beyond  the  week  alluded 
to  above.  This  is  best  accomplished  by  instantly  flooding  the  field  quite  shallow, 
60  as  to  promote  fermentation,  and  drying  it  again  ev^^  12  or  15  days,  for  a  day 
or  two  at  a  time.  This  procesB  is  continued  until  freezing  weather  sets  in,  and 
if  the  season  has  not  been  xemarkably  cool  it  will  be  found  that  most  of  this 
grain  is  destroyed. 

THKESHING.  • 

As  this  operation  is  performed  by  steam  poiwer,  it  is  generally  done  with  great 
neatness  and  despatch.  The  main  building  is  commonly  built  on  a  brick  foun- 
dation, about  60  feet  long  by  40  feet  wide,  having  two  stories  and  an  attic ;  the 
first  story  being  14  and  the  second  12^  feet  high,  with  what  is  called  by  workmen 
a  square  roof.  At  the  side  of  this  building  is  theen^ue  house  and  boiler  room; 
and  in  front  of  the  main  building,  a  little  distance  on^  is  the  feeding  room,  which 
is  connected  with  the  second  story  of  the  same  by  a  covered  way  which  protects 
tibe  feeding  cloth.  In  the  second  story  is  placed  the  thresher,  which,  for  a  first 
class  machine,  consists  of  a  cylinder  42  inches  in  diameter  and  36  inches  wide, 
armed  with  1,000  teeth.  In  the  rear  of  the  cylinder  follow  six  revolving  rakes 
with  spring  teeth,  all  of  a  diameter  and  width  con-esponding  to  the  cylinder. 
Under  the  rakes  is  a  hopper  which  conveys  the  grain  down  to  two  large'  fans  in 
the  first  story ;  from  these  the  grain  is  taken  by  elevators  and  earned  to  the 
third,  or  screening  fan,  on  the  second  story,  whence  by  elevators  and  spouts  it  is  ^ 
deposited  into  large  bins  ready  for  shipment.  The  feeding  cloth  consists  of  an 
endless  canvass,  bound  with  band  leather  and  having  slats  riveted  on  it.  It 
extends  from  the  cylinder  down  to  the  feed  room  in  the  stack  yard.  The  rice 
is  brought  in  sheaves  from  the  ricks  to  the  feed  room,  where  several  hands  are 
Stationed  for  the  purpose  of  placing  it  on  the  feed  doth  in  close  succession.  The 
revolutions  of  the  cloth  thus  keep  a  continuous  stream  of  grain  flowing  into  the 
cylinder,  which  in  turn  is  relieved  by  the  rakes  seizing  the  straw,  and  after 
tossing  out  the  grain  they  throw  it  jout  of  a  window  in  the  rear  into  straw  wagons 
below,  kept  ready  to  receive  and  carry  it  away.  A  good  engine,  with  machineiy 
of  this  description,  will  thresh  and  clean,  ready  for  market,  1,000  bushels  of  rice 
per  diem.  The  cost  of  such  buildings,  machinery  and  enghxe;  was,  ante  beUumt 
about  $7,000.  « 

At  this  stage  the  grain  is  called  Anglice,  <' paddy" — ^American,  ''rough  rice;" 
and  is  genersdly  shipped'to  market  frt>m  the  plantation  in  cargoes  of  frt>m  3,000 
to  5,000  bushels  at  a  time.  On  arriving  there,  if  ''rough  rice"  is  in  demand,  it 
is  immediately  sold  in  that  condition  either  to  European  bujers  or  city  millers. 
The  former  export  it  to  the  European  mills,  and  the  latter  pound  it  in  their  own, 
tnd  again  bring  it  into  market  as  '*  clean  rice,"  in  tierces  averaging  600  pounds 
net.  Good,  well  cleaned  rou^h  rice,  weighing  45  pounds  to  the  busnel;  will  take 
about  20  bushels  to  make  a  tierce  of  600  pounds  clean  rice.  - 

Ricx  ^oxrsDmOr  milis. 

As  these  mills  are  very  costly  affaire,  they  are  seldom  erected  by  the  planters 
themselves.  The  building  is  a  much  larger  one  than  that  mentioned  for  thresh- 
ing, and  the  capacity  of  the  engine  and  boilers  very  much  greater. 

The  rough  rice  is  first  ground  between  very  heavy  stones,  running  at  a  high 
speed,  which  partially  removes  the  rough  integument,  or  hull  chaff.  This  chaff 
is  passed  out  of  the  building  by  spouts,  and  the  grain  by  similar  means  conveyed 
into  the  mortars,  where  it  is  beat  or  pounded  for  a  certain  length  of  time  by  the 
alternate  rising  and  falling  of  very  neavy  pestles,  shod  with  iron.  These  are 
operated  by  a  revolving  cylinder  of  huge  dimensions,  armed  with  powerful  levers, 
which,  passing  into  a  long  opening  in  the  pestle,  about  15  feet  in  length,  raise 
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it  in  mid  air  and  let  it  fall  suddenly  into  the  great  mortars  below.  From 
the  mortars  elevators  take  the  rice  to  the  fans,  which  separate  the  grain  from  the 
debris.  From  thence  it  go<^s  through  other  fans  that  divide  it  into  throe  qoali- 
ties,  known  as  "  whole,".  "  middling,"  and  **  small  rice."  The  grain  is  lastly 
passed  through  a  polishing  screen,  Uned  with  gauze  wire  and  sheep-skins,  which 
reTolvinff  veitically  at  the  greatest  possible  velocity  embellishes  it  with  that 
pearly  whiteness  in  which  it  appears  in  commerce. 

From  the  screen  it  falls  immediately  below  into  a  tierce,  which  is  kept  slowly 
rotating,  and  struck  on  two  sides  with  heavy  hammers,  all  the  time  it  is  being 
filled,  loT  the  purpose  of  obtaininf  its  greatest  capacity.  The  tierce,  as  soon  as 
full,  is  removed  and  coopered  ready  for  market.  The  cost  of  such  a  mill  was 
81,000  per  pestle— ^0  pestles  being  considered  a  good  market  milL 

YIBLD  AND  PROFIT. 

Grood  strong  land,  at  a  fair  pitch  of  the  tides,  well  managed  and  worked  with 
labor  that  can  be  depended  upon  at  all  times,  will  average  from  40  to  50  bush- 
els of  clean  rough  rice  per  acre,  valued  at  about  SI  per  bushel.  And  ton  acres 
to  the  hand,  with  good  animal  force,  and  only  com  enough  for  provisions,  is 
easily  handled  by  a  good  planter,  milking  an  aggregate  of  from  $400  to  $500 
per  hand,  gross.  With  the  provisions  alluded  to  above,  the  rice  crop  is  one  of 
the  most  agreeable  and  profitable  to  cultivate  -,  but,  on  the  other  hand,  if  they 
are  wanting,  disappointment  and  failure  are  the  natural  results. 


CULTURE  AND  MANAGEMENT  OF  TOBACCO. 


By  Walter  W.  W.  Bowie,  Prince  Georqe's  County,  Maryland. 


SBLECTIOl^  AND  PREPARATION  OP  SOIL. 

A  rich  loam  is  the  best  soil  for  tobacco  plants.  The  spot  selected  for  a  bed 
should  be  the  south  side  of  a  gentle  elevation,  and  as  well  protected  from  winds 
as  possible  by  woods  or  shrubbery.  The  land  should  be  warm,  mellow,  and 
well  pulverized.  If  bushes  can  be  conveniently  obtained,  after  the  ground  has 
been  thoroughly  raked  off,  they  may  be  laid  on  thickly  and  burned,  so  as  to  heat 
the  ground  and  leave  a  thick  coat  of  ashes  upon  it.  Since  the  introduction  of 
^nano,  burning  has  not  been  much  practiced.  Bake  off  the  leaves  and  litter, 
dig  deep  with  grubbing  hoes,  chop  back  and  rake ;  continue  to  chop  with  weed- 
ing hoes  and  to  rake,  until  every  clod,  root,  and  stone  is  removed,  and  the  bed 
presents  the  appearance  of  a  well-prepared  hot-bed.  After  the  first  digging 
sow  Peruvian  guano,  at  the  rate  of  400  pounds  per  acre,  and  work  it  in.  Foi 
every  100  square  yards  mix  one  giU  of  seed  with  half  a  gallon  of  plaster  or 
sifted  ashes,  and  sow  evenly,  in  the  same  manner  as  gardeners  sow  small  seeds, 
only  with  a  heavier  hand  j  roll  with  a  hand  roller,  or  tread  down  the  bed  with 
the  feet.  If  the  seed  be  sown  before  the  middle  of  March  the  bed  should  be 
covered  with  bushes,  free  from  leaves,  unless  they  bo  pine  brush,  which  is  the 
best  covering.  Sow  any  .time  during  winter  when  the  land  is  in  order.  The  best 
time  is  firom  the  10th  to  the  80th  of  March,  although  it  is  safest  to  sow  at  intex- 
vads,  whenever  the  land  is  in  fine  working  order.  Never  sow  unless  the  land  is 
in  good  working  order;  if  too  wet  it  will  be  work  thrown  away.  The  beds 
most  be  kept  perfectly  free  from  weeds  and  grass,  which  must  be  picked  out  by 
the  hand. 
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Aftor  the  plants  are  up  they  should  receive  a  top-diessbg,  about  onoe  in  ten 
days,  of  well  rotted  and  pulverized  horse  manure,  or  a  mixture  of  equal  parts  of 
stable  manure,  ashes,  plaster  and  vegetable  mould,  with  soot  and  sulphur,  say 
four  pounds  of  the  latter  to  four  bushels  of  the  mixture.  This  and  other  sacm 
mixtures  have  been  found  efficacious  in  arresting  the  ravages  of  i^e  fly,  it  being 
distasteful  to  the  insect ;  and,  from  the  frequent  dusting  of  the  plants,  increased 
vigor  is  imparted,  enabling  the  plant  the  sooner  to  get  out  of  that  tender  state 
during  which  the  fly  is  most  destructive  to  it. 

The  fly  is  a  small,  block  insect,  somewhat  like  the  flea,  and  delights  in  cold, 
dry,  harsh  weather,  but  disappears  with  the  Showers  and  hot  suns  of  opening 
summer.  If  possible,  the  plants  should  stand  in  the  beds  about  one  inch  apart ; 
and  if  too  thick  they  must  be  raked  when  most  of  them  have  become  as  large 
as  a  five  cent  piece.  The  rake  proper^  for  this  pmpose  is  a  small  wooden  rake 
'  wit^  iron  teeth,  three  inches  long,  and  slightly  curved  at  the  points.  The  teeth 
are  flat,  three-eighths  of  an  inch  wide,  and  set  half  an  inch  apart 

TSAKSPLANTIKa  THB  PLANTS. 

The  soil  best  adapted  to  the  growth  of  tobacco  is  a  light,  fiiable  soil,  or  what 
is  commonly  called  a  sandy  loam,  not  too  flat,  but  rolling,  undulating  land,  and 
not  liable  to  overflow  in  excessive  rains.  New  land  is  far  better  than  old. 
Theory  and  practice  unite  in  sustaining  the  assertion  that  ashes  are  the  best  fer- 
tilizer for  tobacco.  Where  they  are  not  to  be  had,  and  the  land  requires  manure, 
a  mixture  of  one-third  saltpetre  to  two-thirds  gypsum,  well  mixed,  may  be  applied 
at  the  rate  of  300  pounds  per  acre.  The  land  intended  for  tobacco  should  be 
got  in  nice  order  by  the  latter  part  of  May,  and  when  the  plants  are  of  good 
size  for  setting  out,  should  be  scraped,  which  is  done  by  running  parallel  funows 
with  a  small  one-horse  plough,  two  and  a  half  or  three  feet  apart,  and  then  crop- 
ping those  again  at  right  angles,  presenting  the  same  distance,  which  leaves  tne 
ground  divided  into  squares  of  two  and  a  half  or  three  feet'.  The  hoes  are  then 
used  to  form  the  hills,  by  di-awing  the  two  front  angles  of  the  square  into  the 
hollow,  or  middle,  and  smoothing  them  on  top,  and  patting  down  by  one  blow 
.  of  the  hoe.  The  furrows  should  be  run  shallow,  for  the  hills  should  bo  low, 
and  well  levelled  ofi"  on  the  top,  and,  if  possible,  there  should  be  a  slight  de- 
pression near  the  centre,  so  as  to  collect  the  water  near  the  plant.  After  the 
first  rain  after  the  land  has  thus  been  prepared,  the  plants  should  be  removed 
from  the  seed  beds  and  carefully  planted  in  the  hills.  The  smaller  or  weaker 
hands,  with  baskets  filled  with  plants,  precede  the  planters  and  drop  the  plants 
on  the  hills.  In  drawing  the  plants  from  the  beds,  and  in  carrying  them  to  the 
ground,  ffreat  care  should  bo  taken  not  to  crush  or  bruise  them.  When  drawn 
they  ought  to  be  put  in  baskets  or  ban-cls,  if  removed  in  carts,  so  as  not  to  have 
many  in  a  heap  together.  The  plants  should  never  be  set  deeper  than  they 
stood  in  the  bed.  The  operation  is  performed  by  taking  a  plant  in  the  left  hand 
ond  inserting  the  root  in  a  hole  made  in  the  centre  of  the  hill  \\ith  the  right. 
The  soil  is  well  closed  about  the  root  by  pressing  it  with  the  forefinger  and 
thumb  of  the  right  hand,  on  each  side  of  the  plant,  and  taking  care  to  draw  it 
well  about  the  bottom  of  the  root.  If  rticks  are  used  in  planting  they  should 
be  short,  and  the  planter  should  be  careful  not  to  make  the  holes  too  deep.  The 
plants  ought  to  be  very  nicely  set,  for  if  the  roots  are  put  in  bent  up  or  crooked 
the  plant  may  live,  but  will  never  flom-ish,  and  perhaps,  when  too  late  to  replant, 
will  die,  and  then  all  the  labor  will  have  been  lost. 

CTJLTIVATING  THE  PLANTS. 

In  three  or  foiu:  days  tho  plants  may  be  weeded  out — that  is,  the  hoes  aiB 
passed  near  the  plants,  and  the  hard  crust  formed  on 'the  hills  puUoil  away,  and 
the  edges  of  tho  hill  pulled  down  into  the  furrows.     This  is  easily  done  if  pep- 
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formed  soon  after  planting,  but  if  it  is  delayed,  and  the  ground  gets  grassy,  it 
will  become  a  troublesome  operation.  After  weeding  oat,  ^  teaspoonful  of  plas- 
ter, or  plaster  and  ashes  mixed^  should  be  put  on  each  plant.  In  a  few  days, 
say  a  week,  run  a  small  plough  twice  between  the  rows,  with  the  landside  towardsT 
the  plants.  This  is  a  delicate  operation,  and  requires  a  steady  horse  and  careful 
ploughman,  for,  without  caution,  the  plants  will  be  rooted  up,  covered  over,  or 
killed,  by  loosening  and  exposing  the  roots.  In  a  week  after  the  tobacco  culti- 
vator or  shovel  may  be  used.  Either  implement  is  valuable  at  this  stage  of  the 
crop.  Once  between  the  rows  is  often  enough  for  either  shovel  or  cultivator  to 
pass.  The  ci-op  can  be  greatly  increased  by  their  use  in  sturing  the  soil  once 
in  10  days  for  four  or  five  weeks,  going  each  time  across  the  former  cultiva- 
tion. Any  grass  growing  near  the  root  of  the  plants  may  be  pulled  out  by  the 
hand  or  cut  oflp  by  the  hoe.  As  soon  as  the  tobacco  has  become  too  large  to  be 
cultivated  without  injuring  the  leaves  by  the  whiffle-tree,  the  hoes  should  pass 
through  it^  drawing  a  little  earth  to  the  plants  where  required,  and  levelling  the 
furrows  made  by  the  shovel  or  cultivator.  Care  shotild  be  taken  to  leave 
the  land  level,  for  level  culture  is  generally  the  best.  When  the  plants 
begin  to  blossom,  select  the  best  for  seed.  One  hundred  plants  will  furnish 
abundant  supply  of  seeds  for  a  crop  of  40,000  pounds.  All  the  others  should 
bo  topped  before  they  blossom — ^indeed,  as  soon  as  the  blossom  is  fairly  formed. 
It  should  be  topped  down  to  the  leaves  that  are  six  inches  long,  if  early  in  the 
season  ^  but  if  late,  top  still  lower.  If  the  season  is  favorable,  in  two  or  three. 
weeks  after  a  plant  is  topped  it  will  be  fit  for  cutting;  yet  it  will  not  suffer  by 
standing  longer  in  the  field.  The  suckers  are  now  to  be  pulled  oflF,  and  the 
^onnd  leaves  saved.  The  suckers  ought  to  be  pulled  off  before  they  get  two 
indies  long,  as  they  spring  out. abundantly  from  each  leaf  where  it  joins  the 
stalk.  Groxmd  leaves  are  those  at  the  bottom  of  the  stalk,  which  become  dry, 
and  should  be  gathered  early  in  the  morning,  when  they  will  not  crumble. 

The  worms  ought  to  be  destroyed  as  fast  as  they  appear,  or  they  will  destroy 
the  crop.    Turkeys  are  the  greatest  help  in  this  warfai*e  that  the  planter  can  get. 

CXTTTniG  AXD    CUKING. 

TV  hen  the  plant  begins  to  yellow  it  is  time  to  put  it  in  the  house.  It  is  cut  off 
close  to  the  ground,  by  turning  up  the  bottom  leaves  and  striking  with  a  tobacco- 
knife,  formed  of  an  old  scythe — ^such  knives  as  are  often  used  in  cutting  down 
com.  The  plants  should  lie  on  the  ground  for  a  short  time,  to  fall  or  wilt,  and 
then  be  taken  up  and  placed  in  small  heaps  of  eight  or  ten  plants,  to  be  removed 
in  a  oart  or  wagon  to  the  tobacco-house,  or  to  be  speared  in  the  field,  and  then 
carried  on  the  sticks  to  the  house.  There  are  various  modes  of  securing  it  in 
the  house— by  pegging,  splitting,  tying  with  twine,  and  spearing,  the  latter  now 
being  considered  the  best  and  most  expeditious  method.  Tobacco  sticks  are 
smaU,  round  and  straight,  4 J  to  5J  feet  long.  They  may  be  rived  out  like 
lath  or  narrow  paling,  1  to  1}  inch  square,  smaller  at  one  end  than  the  other. 
One  end  is  sharpened  to  admit  the  spear.  The  spear  is  round,  or  like  the  Indian 
dart  in  form.  It  is  made  of  iron  or  steel,  bright  and  sharp.  These  sticks  are 
carried  to  the  field,  and  dropped  one  at  each  heap  of  newly  cut  tobacco.  The 
spearing  is  done  by  jobbing  one  end  of  the  stick  into  the  soft  ground,  the  spear 
being  on  the  other  end,  and  with  both  hands  running  the  plant  over  the  spear 
and  down  the  stick,  thus  stringing  the  8  or  10  plants  in  the  heap  on  the  stick. 
It  is  then  laid  in  piles,  or  placed  at  once  on  the  wagon  to  be  taken  to  the  house, 
and  handed  up  to  the  person  who  hangs  the  sticks  across  the  joists  or  beams, 
placing  them  12  or  15  inches  apart,  and  smoothing  the  leaves  down  so  as  not 
to  let  them  crumple  in  the  outing,  and  adjusting  tlie  plants  on  each  stick,  that 
one  shall  not  touch  the  otiber.  As  iho  tobacco  cures  the  sticks  may  be  pushed 
closer  together,  to  make  room  for  more  tobacco  and  to  exclude  damp  air  from 
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tbo  cur«d  tobacco.  T])e  tobacco  bouses  Bbonld  bave  many  doors  and  windows, 
80  as  to  admit  ligbt  an^  diy  air,  and,  by  closing  tbem  in  bad  weatber,  to  exclude 
tbe  rain  and  dampness,  wbicb  materially  damage  tbo  tobacco,  besides  injuring 
tbe  color  of  it.  But  a  better  'plan  for  such  as  can  afford  it,  and  all  can  who 
grow  large  crops,  is  to  bave  tbe  bouse  perfectly  tight  when  the  doors  are  closed, 
and  to  bang  the  tobacco  plants  rather  fuitbor  apart,  and  cure  it  with  Messrs. 
Bibb  &  Company's  patent  tobacco  "  firing  and  curing  apparatus." 

This  apparatus  is  not  costly,  and  wiJi  pay  for  itself  by  tbe  increased  value  of 
ten  hogsheads,  or,  in  some  cases,  five  hogsheads.  Ripe  tobacco  cured  by  it  is 
admitted  to  be  worth  in  the  market  twice  as  much  as  if  air-cured.  It  is  highly 
recommended  by  all  who  have  used  it.  It  saves  the  expense  of  large  bams  by 
effectually  curing  the  tobacco  in  a  few  days,  when  it  can  be  taken  down  and 
removed  to  convenient  sheds  or  pushed  to  the  outer  sides  of  the  house,  and  stowed 
as  close  as  possible  without  danger,  for  it  is  thoroughly  dried,  and  the  house  can 
be  again  filled,-  and  thus  the  ciuing  of  the  crop  goes  on  until  all  is  secured. 
With  this  apparatus  tbe  dried  tobacco  can  bo  brought  into  the  proper  state  for 
shipping  and  preparing  for  market  at  any  time,  by  means  of  the  warm  vapor  it 
produces  when  arranged  for  the  purpose.  Any  person  of  ordinary  intelligence 
can  manage  it.  So  safe  is  it  from  danger  of  fire  that  many  careful  planters  use 
it  without  fear  in  houses  surrounded  by  wheat  and  haystacks. 

After  tobacco  has  been  cured  and  is  dry,  whenever  tbe  weather  is  mild,  and 
damp  it  will  become  soft  and  pliant,  and  then  may  be  stripped.  It  is  first  taken 
off  the  sticks  and  laid  in  heaps,  and  then  the  leaves  are  stripped  from  tbe  stalks 
and  tied  in  bundles  of  about  one-fifth  or  sixth  of  a  pound  each.  The  bundle  is 
formed  by  wrapping  a  leaf  around  the  upper  part  of  a  handful  of  leaves,  for  three 
or  four  inches,  and  tucking  the  end  into  the  middle  of  the  bundle.  There  should 
be,  if  tbe  quality  of  the  crop  permits,  four  sorts  of  tobacco,  second,  bright,  yel- 
low, and  dull.  When  the  tobacco  is  taken  down  the  cullers  take  each  plant 
and  pull  off  all  defective,  trashy,  ground,  and  worm-eaten  leaves  next  to  the  big 
end  of  the  stalk,  and  then  throw  it  to  the  next  person,  who  takes  off  all  the  best 
bright  leaves  (and  if  there  be  any  yellow  leaves  be  lays  them  one  side,  until  be 
has  got  enougn  to  make  a  bundle)  and  throws  the  plant  to  the  next,  who  takes 
off  all  tbe  rest,  being  the  dull ;  and  the  respective  strippers,  as  they  get  enough 
leaves  in  band,  tie  up  the  bundles,  and  throw  them  apart  to  keep  the  sorts  sepa- 
rate for  convenience  in  bulking.  Stripping  should  not  be  done  in  dry,  harsh 
weather.  It  is  best  not  to  take  down  more  than  can  be  tied  up  in  a  few  hours. 
To  bulk  tobacco  requires  judgment  and  neatness.  Logs  should  be  laid  parallel 
with  sticks  or  boards  across  to  support  the  bulk,  a^d  allow  free  passage  for  air 
under  tbe  bottom. 

Tbe  bundles  are  then  taken,  one  at  a  time,  smoothed  and  spread  out.  This  is 
most  conveniently  done  by  putting  tbem  against  tlie  breast  and  stroking  the 
leaves  downward,  smooth  and  straight,  with  tbe  band.  They  are  then  passed, 
two  bundles  at  a  time,  to  the  man  bulking.  He  lays  them  down,  two  at  a  time, 
in  a  straight  row,  and  presses  w*ith  bis  bands;  the  broad  part  of  the  bundles 
digbtly  projecting  over  the  next  two.  Two  rows  of  bundles  are  put  in  a  bulk, 
and  both  canied  on  together;  the  beads  being  the  outside,  and  the  tails  touching 
or  barely  lapping.  The  bulk,  when  carried  up  to  a  sufficient  height,  ought  to 
have  a  few  sticks  laid  on  the  top  to  keep  it  in  place.  It  must  now  be  often 
examined,  and  if  it  gets  warm  or  has  a  musty,  bad  smell,  it  will  require  to  be 
changed  into  another  bulk,  laying  it  down  one  bundle  at  a  timex^ithout  pressing, 
80  that  it  may  lie  loose  and  open  to  admit  free  circulation  of  air.  This  is  called 
wind-rowing.  After  it  has  become  thoroughly  diy  and  has  a  strong  smell  it  is 
fit  to  "  condition ;"  that  is,  when  the  moisture  or  warmth  of  weather  makes  it 
pliant,  it  is  bulked  in  three  or  four,  or  even  six-rowed  bulks,  and  coveted  with 
boards  or  sticks  and  weighted  down  with  logs,  &c.,  when  it  will  keep  in  nice 
order  for  packing  in  hogsheads  at  any  time.    The  best  time  to  pack  is  during 
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mild,  pleasant  weather  of  spring,  or  in  snmTner.  The  best  tobacco  prize  is  one 
known  as  Page's  prize.  It  is  cheap,  expeditions  in  its  working,  and,  being  easily 
taken  down  and  pat  np,  may  with  convenience  be  mov^d  from  house  to  house. 

THE  OLD  SYSTEM  07  OBOWINa  TOBACCO. 

In  the  days  of  slavery,  tobacco,  like  king  cotton,  was  grown  on  too  large  a 
scale,  and  consequently  did  not  pay  per  acre  what  it  ought  by  half,  and  impov- 
erished the  lands  where  it  was  grown.  Now,  things  have  wonderfully  changed^ 
and  planters  cannot  afford  to  pay  high  prices  for  the  unstable  labor  of  migratory 
freedmen  and  grow  tobacco  on  a  large  scale.  Again,  when  grown  extensively 
by  one  planter,  as  formerly,  he  cannot  compete  in  the  market  with  the  small  crops, 
nicely  handled,  of  the  thousands  of  farmers  who  are  for  the  first  time  growers  of 
tobacco.  Another  reason  is,  common  tobacco  will  not  sell  now-a-days.  Nothing 
but  good,  fair  tobacco,  with  fine  wrappers,  will  sell,  and  that  brings  high  prices.  It  is 
clear,  then,  that  the  best  policy  for  growers  is  to  try  to  make  no  more  than  they  can 
make  and  take  care  of,  so  as  to  command  a  good  living  price.  With  industry  and  a 
favorable  season,  and  good  soil,  as  many  as  7,000  or  8,000  pounds  of  tobacco 
have  been  made  by  each  hand,  Uttle  and  big,  besides  the  other  usual  grain  crops 
on  a  farm ;  but  being  made  on  all  sorts  of  land,  and  air-cured,  rammed  into 
honses  forced  to  hold  double  their  proper  capacity,  the  tobacco  allowed  to  make 
as  great  a  growth  as  possible,  looking  to  weight  more  than  quality,  and  carelessly 
managed  from  beginning  to  end,  it  brought  in  the  market  an  average  price  of 
93  per  100  pounds.  This  would  be  $240  per  hand  for  the  very  extraordinary 
crop  of  8,000  pounds.  This  was  bad  management  then,  when  labor  cost  nothing 
but  food  and  clothing,  and  yet  that  expense  was  repaid  with  enormous  interest 
in  the  increased  value  that  very  labor  was  acquiring  for  its  owner.  But  now, 
when  so  high  a  price  must  be  paid  for  labor,  such  a  practice  js  ruinous.  Under 
the  present  state  of  a&irs  but  one  coursers  left  for  the  grower  of  tobacco,  and 
if  he  follows  it  I  am  sure  he  will  reap  a  fall  rewards  I  venture  to  suggest  a 
system. 

THE  ITBTW  8TSTBM  07  OBOWIXQ  TOBACCO. 

In  the  beginning  I  would  say,  unless  his  land  is  a  good  tobacco  soil  naturally, 
let  no  man  attempt  at  this  day  to  grow  the  plant,  for  if  he  does  he  must  fail  to 
make  a  living  profit  from  his  labor.  If  the  soil  is  light,  alluvial,  clover-pro- 
ducing, and  too  light  for  hefivy  crops  of  wheat,  let  it  be  well  ploughed  in  the 
spring  and,  unless  very  rich,  fertilized  so  as  to  hasten  the  growth  of  the  plant : 
work  it  well,  after  planting  no  more  than  can  be  managed  well  by  faithful  and 
reliable  laborers  on  the  farm  during  all  its  sta^^es  from  planting  to  packing ; 
keep  it  clear  of  worms ;  top  early  and  top  low;  nouse  when  ripe ;  cure  with  the 
tobacco-curing  apparatus ;  assort  and  manage  neatly,  and  send  to  market  in  nice 
order.  This  being  done  there  will  probably  be  an  average  of  800  pounds  to  the 
acre,  worth  from  820  to  S30  per  100  pounds,  or  S160  to  S240  per  acre.  Allow- 
ing three  acres  to  each  hand  you  have  an  income  of  S480  to  9720  per  hand, 
and  only  thnee  acres  of  land  employed,  while  on  the  old  system  eight  acres  were 
used,  and  only  S240  made.  These  estimates  are  low,  for  there  are  many 
instances  in  the  lower  counties  of  Maryland  where  much  larger  returns  have  been 
realized  by  pursuing  this  system,  which  I  do  not  claim  as  original,  but  the  result 
of  the  actual  experience  of  practical  planters,  who  did  not  stop  to  lament  during 
the  transition  state  of  labor,  but  boldly  met  the  tide  of  impending  ruin,  and 
started  out  upon  a  new  system,  employing  with  pleasure  all  the  substitutes  for 
labor,  offered  by  labor-saving  machinery  and  new  inventions,  to  aid  the  skill  and 
furnish  hands  to  the  husbandman ;  and  they  have  been  well  compensated  for 
their  hopeful  enterprise. 
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In  consideration  of  tlic  great  number  of  persons  who  liavo  lately  engaged  in 
the  growin^^  of  this  crop  on  a  praall  scale  this  essa}'  has  been  prepared,  with  a 
view  to  facilitato  their  >vork.  The  writer  has  studied  to  be  plain,  practical,  and 
as  concise  as  possible,  in  order  to  bo  perfectly  understood.  He  hopes  ho  has 
succeeded,  and  that  his  effort  may  conduce  to  the  success  of  the  tobacco  planters 
of  tlio  Union* 


EXPERIMENTS  IN  LIQUID  MANURING. 


By  William  S.  Kand,  op  Concord,  Kentucky. 


In  185S  my  attention  was  drawn  to  the  well-known  fact,  that  at  the  foot  o* 
hills  the  earth  was  always  rich  and  productive.  This  simple  fact  convinced  me 
that  the  fertilizing  properties,  accumulating  so  regularly,  washed  from  the  hill 
sides;  and  that  il  was  reasonable  for  manures  to  be  transported  through  liquids. 
My  conclusion  then  was  that  all  the  fertilizing  qualities  of  m&nures  must  be 
reduced  to  liquids,  before  they  can  be  absorbed  by  the  growing  plants.  By 
decomposing  the  rough  manures  ;the  nec<?ssary  gases  are  evolved,  whereby  all 
vegetation  exists. 

Another  effect  of  liquid  manure  upon  the  soil  is  that  in  wlmt^ver  direction  the 
liquid  wastes  run  there  you  will  find  thriving  the  tenderest  and  most  delicate  of 
plants.  Then  if  t^is  washing  from  manmo  heaps  will  penetrate  the  minute 
fibres  of  the  smallest  vegetation,  wo%ld  it  not  supply  larger  and  hardier  plants 
witb  corresponding  increase  1  These  reflections  induced  me  to  put  some  of  my 
convictions  into  practical  use,  which  has  resulted  in  success. 

The  first  experiment  failed  by  applying  too  strong  a  liquid  to  hot-house 
plants',  whicli  somewhat  shook  my  faith.  So,  in  the  spring  of  1S58  I  erected 
two  large  structures  like  lye-hoppers,  holding  a  wagon  load  each,  and  so  arranged 
as  to  lead  the  drippings  off  into  a  ban*el  sunk  in  the  ground.  Into  one  of  these 
hoppers  I  put  fresh  stable  manure,  and  turned  rain  water  off  one  side  of  the  house 
upon  it.  The  liquor  was  offensive  and  destructive  to  young,  tender  growth,  but 
nourishing  and  effective  if  applied  to  the  ground  previous  to  tilling. 

The  next  experiment  was  leaching  all  tlio  waste  soapsuds,  slops  and  dish 
water  through  fresb  barn-yard  manure,  wliich  was  attended  witb  inconvenience, 
but  resulted  most  favorably  as  an  experiment.  In  February,  1S58,  it  was  used 
without  reser\'e  on  flowera,  under  cover  and  exposed.  In  the  hot-house  built 
underground,  and  covered  with  glass  roof,  it  revived  and  nourished  all  the  flowers, 
plants,  &c.,  and  increased  the  temperatm-c  to  such  a  degree  that  vegetation  seemed 
to  grow  by  magic.  A  change  ii'om  the  use  of  liquid  manure  to  tepid  rain-water  was 
apparent  in  a  lew  hours.  The  soapsuds  leecliing  was  increased  with  the  addition 
of  wood  ashes  in  proportion  to  one  bushel  of  fiesh  wood  ashes  to  ton  of  stable 
manm'e.  This  alkali  had  the  strengthening  effect  of  maturing  the  woody  parts  of 
vegetation  and  diminishing  the  vine-growing  plants.  Having  a  dairy  in  opera- 
tion, the  cow-droppings  were  conveyed  to  the  hopper  and  converted  into  liquid 
manure ;  leeching  soapsuds  through  a  peck  of  fresh  hen  manure  to  five  bushels 
of  cow  droppings.  This  yielded  a  liquid  that  had  a  most  vigorous  effect  upon 
all  vine-growing  plants,  and  a  conti-ary  result  upon  the  fruit-bearing  department 
of  our  limited  vineyard. 

These  observations  convinced  me  that,  on  the  theory  that  like  begets  like,  it 
was  necessajy  to  know  the  component  parts  of  all  vegetation  in  order  to  feed 
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tiic  various  plants  with  "(vliat  nature  dedgned  for  their  support.  I  saw  in  making 
tliese  experiments  that  what  would  enrich  one  plant  would  impoverish  another ; 
so  my  object  was  to  produce  Orliquid  composition  that  would  embrace  all  the  parts 
necessary  for  the  fruitful  growth  of  vegetation.  About  this  time  the  newspapers 
were  describing  the  newly  discovered  JPeruvian  guano^  and  its  beneficial  efifects 
upon  all  the  vegetable  kingdom.  I  was  not  long  in  securing  the  wonder  of  the 
age,  and  made  fair  and  thorough  applications.  The  result  went  to  show  that 
Peruvian  guano  is  a  good  manure  and  is  indispensable  in  some  soils ;  but  it  is 
of  no  particular  advantage  on  strong  limestone  sections ;  and  that  the  proper 
application  of  the  liquid  manure  will  excel  Peruvian  guano  in  early  growth  and 
vigorous  development.  Besides,  liquid  manures  are  always  months  in  advance 
of  the  raw  material,  ready  to  be  absorbed,  while  the  raw  material  is  under- 
going decomposition.  Many  manures  and  manufactured  fertilizers  have  attracted 
the  attention  of  farmers,  but  the  daily  wastes  of  their  Houseliolds  are  cheaper 
and  more  convenient,  if  not  superior. 

The  materials  undergoing  experiment  in  the  second  hopper  varied  in  substance 
and  ofFcct.  Lime,  rotten  wood,  decayed  vegetation,  refuse  meats,  old  bones, 
iron,  ashes,  leather,  slops,  indSed  everything  perishable  in  and  around  a  farm, 
found  its  way  into  this  pile,  and  boiling  hot  water  was  poured  over  as  occasion 
required.  The  application  of  this  compound  was  poisonous  to  vegetation,  except 
com  and  potatoes.  This  liquid,  however,  was  not  so  successful,  and  the  contents 
of  both  hoppers  were  run  into  one  hogshead.  This  proved  the  drowning  experi- 
ment, and  from  season  jto  season  the  hopper  was  filled  with  the  most  varied  and 
promiscuous  mass  of  decaying  vegetation  and  animal  matter  that  could  be  col- 
lected, care  being  taken  that  no  one  of  the  articles  should  exceed  in  quantity,  but  that 
the  parts  should  be  as  nearly  equal  as  possible,  reserving  for  the  top  course  lime, 
ashes  and  sand,  thereby  keeping  the  fermentation  beneath  the  surface,  and  placing 
in  the  liquor  a  bag  of  charcoal  to  deodorize  it. 

Having  acquired  what  was  deemed  and  proved  a  great  suc-cess,  rotten  com- 
post and  barnyard  manm-e  was  well  worked  in  one  portion ;  another  space  of 
equal  size  was  prepared  for  phosphates,  patent  fertilizer,  &c.,  and  worked  up 
according  to  the  manufacturers'  printed  directions ;  and  the  third  space  was 
turned  up  and  thoroughly  saturated  with  the.  combined  liquid  manure.  The 
same  crop,  onion  sets,  was  put  out  in  each  bed,  and  the  result  was,  that  the  soil 
prepared  with  the  liquid  manure  was  so  productive  that  the  onions  were  eaten  in 
the  spring  before  the  remainder  reached  a  size  fit  for  table  use.  The  barnyard 
manure*  was  second,  and  the  fertilizer  slow  but  producing  a  safe  crop.  Parsnips, 
beets,  and  cabbage  were  alike  tested,  with  similar  results. 

This  experiment  demonstrated  that  manures  can  be  reduced  into  fluid  extracts, 
easily  prepared,  at  small  expense,  ready  for  instant  application  to  the  farmers' 
crops,  to  be  at  once  appropriated  by  vegetation.  The  plamb  can  thus  accept  the 
substance,  brought  in  abundtoce  to  its  many  mouths.  There  was  but  one  dry 
fertilizer  that  held  a  respectable  comparison  with  the  liquid  manure,  and  that  was 
equal  parts  of  rotten  chip  manure,  hen  droppings,  and  sand,  mix^d  and  applied 
as  soon  as  the  ground  would  bear  cultivating.^  Tlids  compound  is  far  ahead  of  any 
of  the  manufactured  fertilizers  offered  in  the  market;  indeed,  you  can  take  most 
of  these  manures,  liquify  them,  apply  the  liquid  at  the  same  time  you  do  the  dry 
material,  and  the  advantages  will  be  a  hundred  per  cent,  in  favor  of  the  liquid 
manure.  These  observations  are  made  from  memory,  otherwise  the  exact  differ- 
ences would  be  given  in  detail. 

In  the  view  of  the  writer,  the  best  evidences  exist  of  the  success  and 
advantages  of  liquid  manures  over  composts  and  raw  fertilizers.  The  growth  of 
garden  seeds  sent  by  Commissioner  Capron  is  a.  fair  test  and  example.  Two 
beds,  each  4  feet  wide  and  20  feet  long,  were  prepared  in  March,  one  with  the  best 
of  dry  compost,  and  the  other  with  the  liquid  from  the  same  compost  poured 
over  the  soU.    Equal  portions  of  Simpson's  early  lettuce  were  placed  in  each 
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bed  ;  one  is  now  ready  for  nee,  the  other  just  appearing.  Carter's  first-crop  peas 
were  given  a  favorable  trial — ^balf  in  the  compost  mannre  bed,  and  the  residue 
in  the  liquid  mannre  bed ;  the  peas  in  the  latter  are  five  inches  high,  the  others 
not  up.  Of  Wood's  early  frame  radish,  the  liquid  manured  will  be  ready  for  use 
in  a  few  days,  while  the  compost  manured  are  weak,  and  doubtless  their  inquis- 
itive roots  aie  feeling  aix>nnd  some  lump  of  dry  compost  for  life  and  substance, 
while  the  liquid  is  fed  to  the  hungry  plant  and  absorbed.  The  new  Madeira 
onion  is  up  and  growing  finely,  while  the  seed  in  the  compost  is  awaiting  the 
action  of  rain  and  sunshine  to  supply  its  wants.  These  tests  were  made  under 
very  limited  circumstances,  and  on  garden  products  only. 

if  liquid  manures  are  to  be  applied  on  a  large  scale,  farmers  interested  mnst 
invent  the  apparatus  for  reducing  manures  to  a  liquid  state.  A  cheap  and  simple 
apparatus  is  a  common  \yh  vat  or  hopper.  Fill  with  two  bushels  new  stable 
manure,  a  half  bushel  hen  droppings,  one  peck  of  lime,  one  peck  of  sand,  half 
a  bushel  of  new  ashes ;  then  set  the  hopper  to  running  by  pouring  over  the 
whole,  hot  or  cold  slops,  soapsuds,  chamber  lye,  and  the  refuse  liquids  of  the 
household.  In  a  week  or  two  stir  the  compost,  and  run  the  liquor  through 
again.  After  extracting  (as  yon  may  think)  au  the  virtues  of  the  contents, 
the  latter  may  be  used  for  mixture  with  other  compost,  or  applied  immediately 
as  a  fertilizer^  and  will  prove  equal  if  not  superior  to  most  advertised  fertilizer. 

HOW  TO  APPLY  LIQUID  UAlHTItE. 

If  veiy  strong,  iftix  with  earth  previous  to  planting  seed,  two  to  three  gallons 
to  the  square  yi^.  When  vegetation  is  up  make  the  application  near  and  around 
the  plants  at  evening,  or  any  time  after  rain,  which  is  the  safest  way.  The 
manure  can  be  used  until  the  plants  bear  fruit.     Once  in  48  hours  is  often  enough. 

The  German  proprietor  of  eight  acres,  referred  to  by  Morris  in  "  Ten  Acres 
Enough,"  who  transformed  the  neglected  farm  of  a  drunkard  owner  into  a  garden 
of  immense  productiveness  and  great  profit,  furnishes  an  example  of  an  inex- 
pensive style  of  tank,  made  by  sinking  a  brick  cistern  in  the  barnyard,  into 
which  the  liquid  manure  from  six  cows  and  two  horses  was  conducted,  as  well 
as  the  wash  from  the  pig  pen  and  barnyard.  ^  The  manure  heap  was  always  under 
cover,  and  kept  thoroughly  saturated  by  means  of  a  pump  in  the  cistern,  which 
was  also  used  for  filling  a  hogshead  placed  upon  wheels,  and  used  for  distribut- 
ing the  fertilizing  liquid.  The  German  started  with  a  capital  of  three  dollars^ 
paid  in  labor  for  four  pigs,  and  from  these  and  the  refuse  of  the  family  made,  m 
a  buried  hogshead,  sufficient  liquid  manure,  applied  by  means  of  a  wheelbarrow, 
to  fertilize  his  acres,  obtain  more  stock,  and  grow  crops  enough  in  four  years  to 
pay  $600  for  the  place,  support  his  family,  and  gather  around  him  many  house- 
hold comforts  and  farm  implements  and  appliances. 

Mr.  Morris,  acting*  upon  the  suggestion  of  the  thriving  German,  built  in  his 
own  barnyard  a  tank,  into  which  was  conducted  the  wash  firom  stable,  pig  peni, 
and  yard.  Once  or  twice  per  week  this  was  pumped  up  and  distributed  over  the 
manure  heap,  and  over  a  huge  pile  of  leaves,  the  whole  mass  being  sattuated 
with  liquid  manure,  and  never  allowed  to  become  dry.  In  the  spring  both  heaps 
were  found  to  be  reduced  to  a  half  fluid  mass.  The  effects  of  this  manure  were 
marked,  bringing  early  vegetables  to  market  10  days  sooner  than  those  of 
neighboring  gardens,,  and  the  fall  crops  enjoyed  a  still  greater  advantage  from 
the  longer  continuance  of  the  manuring. 

I  wiU  conclude  with  the  request  that  farmers  try  the  experiment  of  liquid 
manuring,  and  satisfy  themselves  of  its  superior  utility. 
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FARM  EXPERIMENTS. 


By  W.  H.  Farquhar,  Sandy  Spring,  Maryland 


It  is  proposed  to  show  the  importance  of  farm  experiments,  to  point  out  the 
imperfect  manner  in  which  they  are  generally  made,  and  the  consequent  uncer- 
tainty of  the  results,  and  to  suggest  some  practical  considerations  that  must  be 
taken  into  account  in  order  to  render  them  reliable,  and  to  obtain  the  valuable 
fruits  they  should  be  made  to  yield. 

Of  all  classes  of  men  farmers  are,  perhaps,  the  most  devoted  to  the  empirical 
method  of  drawing  conclusions ;  they  are  the  most  inclined  to  rely  on  the  results 
of  experience ;  to  insist  on  seeing  them  with  their  own  eyes,  and  to  reject  what 
they  term  theory.  This  being  a  marked  feature  of  their  character,  it  might  be 
supposed  a  work  of  supererogation  to  press  upon  their  minds  the  subject  of  the 
present  article.  Teach  a  farmer  the  importance  of  making  experiments  in  his 
operations !  He  don't  believe  in  anything  else  I  He  and  his  forefathers  have 
been  at  it  all  their  lives.  Still  it  is  a  fact  well  known  to  all  intelligent  men  in 
the  profession,  that  this  way  of  making  experiments  has  been  pursued  from  year 
to  year,  and  from  age  to  age,  without  arriving  at  decisive  conclusions,  at  all 
proportional  in  value  and  number  to  the  vastnesa  of  the  field  from  which  they 
are  drawn.  Some  of  the  most  simple  and  important  questions,  of  the  most  fre- 
quent recurrence  in  practice,  are  Imswered  differently  by  those  engaged  in  deal- 
ing with  them  jcontinnally,  while  the  modes  of  operation  pursu^  are  d&ectly 
opposite.  The  experience  of  one  farmer  on  certain  points  is  just  the  reverse  of 
his  neighbor's— the  results  of  one  year's  trial  are  frequently  contradicted  the  next 
season. 

I  am  awaxe  that  part  of  these  discrepancies  is  owmg  to  the  infinite  variety  of 
circumstances  which  surround  the  man  engaged  in  agricultural  pursuits.  Some 
illusion  must  ever  be  inseparable  from  a  limited  view  of  an  illimitable  field.  It 
is  not  probable  that  the  practical  fanner  will  ever  be  able  to  attain  the  precision 
and  certainty  which  characterize  the  chemist's  work.  The  field  of  the  one  can- 
not bo  contracted  into  the  laboratory  of  the  other.  But  it  seems  reasonable  to 
sappose  that  a  considerably  greater  degree  of  certainty  is  attainable  in  the  com- 
mon and  simple  operations  which  employ  the  farmer  during  every  season. 

For  the  purpose  of  illustrating  my  subject  I  introdace  9  table  showing  the 
results  of  some  experiments  made  last  year,  with  a  view  to  determine  an  important 
and  unsettled  question  in  regard  to  the  proper  seed  to  be  used  in  planting  potatoes. 
The  experiment  was  made  under  the  direction  of  the  "  Farmers'  Club'' of  Sandy 
Spring,  Maryland,  and  was  canied  through  with  due  attention  to  those  requisites 
for  predsion  which  are  essential  to  obtaining  results  of  real  value.  It  was  the 
design  to  have  the  experiment  performed  by  a  considerable  number  of  persons, 
so  that  their  conclusions,  if  generally  coincident,  might  carry  weight  as  a  guide 
to  future  operations.  Unfortunately,  careful  returns  were  made  by  four  men  only, 
as  will  be  seen  below. 

The  manner  of  the  experiment  was  this :  Nine  rows,  each  four  rods  in  length, 
and  three  fieet  distant  from  each  other,  were  planted  with  the  several  prepora 
tions  of  seed  mentioned  in  the  table,  the  sets  being  placed  15  inches  apart.  The 
soil  was  similar,  the  same  manures  used  in  each  row,  and  all  were  pkuited  at  the 
same  time.    The  seed  and  product  were  carefully  weighed. 
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I  do  not  prcstLmo  to  say  that  the  conclnsions  to  be  drawn  from  the  foregoing 
table  have  any  claim  to  bo  considered  decisive.  The  nnmber  of  experiments 
was  too  limited.  Only  one  sort  of  potato,  the  Buckeye,  was  nsed.  The  yield 
in  each  case  was  qmte  moderate,  and  the  trial  was  only  for  one  season. 

The  results,  so  far  as  they  go,  however,  are  certainly  very  striking  j  they  are 
suggestive,  though  not  decisive,  and  appear  to  me  well  deserving  of  considera- 
tion and  careful  repetition.  The  experiments  were  made  in  the  only  way  in 
which  reliable  conclusions  can  bo  obtained — ^that  is,  by  accurate  weighing  and 
measuring,  and  the  results  coincide  in  a  manner  quite  remarkable. 

We  find  that  large  potatoes,  planted  whole,  yielded  an  increase  nearly  three 
times  as  great  as  sniall  potatoes  cut  to  one  eye,  while  there  is  a  tolerably  uniform 
and  regular  decrease  in  the  product,  in  proportion  as  the  size  of  the  seed  is  dimin- 
ished, and  as  it  is  cut  into  smaller  pieces. 

Repeating  the  disclaimer  that  the  results  as  obtained  above  ought  not  to  be 
taken  as  decisive  of  the  kind  of  seed  which  the  growers  of  this  most  important  r6ot 
should  use,  I  think  it  not  unreasonable  to  urge  that  they  furnish  striking  evidence 
of  the' importance  of  making  a  number  of  systematic  experiments,  in  order  that 
this  particular  question  may  bo  settled.  The  conclusions  from  the  foregoing 
table  may  be  quite  erroneous;  but  if  they  are  true,  it  is  easy -to  see  the  immense 
loss  which  the  country  yearly  sustains  from  the  prevalent  want  of  correct  inform- 
ation on  the  subject.  Let  us  suppose,  merely  by  way  of  illusti-ation,  that  a 
sufficient  number  of  trials  had  been  made,  in  different  soils,  and  for  different 
seasons,  and  that  all  the  results  led  to  conclusions  similar  to  those  obtained  by 
the  four  persons  whoso  experiments  are*  riven  above.  I  think  that  a  greater 
number  of  farmers  plant  small  potatoes  l£an  large  ones;  but  we  will  suppose 
that  the  diversity  in  this  respect  is  such  that  they  use  an  equal  number  of  the 
several  sorts  of  seed  mentioned  in  the  table.  Striking  an  average  in  this  way, 
we  find  the  result  would  show  a  mean  increase  of  136  bushels  per  acre,  or  90 
bushels  less  than  where  large  potatoes  planted  whole  were  used.  In  other  words, 
by  the  ordinary  custom  of  planting,  without  paying  particular  attention  to  the 
dze  of  the  seed  potatoes,  or  to  the  number  of  eyes  Icix  in  the  set,  there  accrues 
(by  my  estimate)  an  annual  loss  of  90  bushels  per  acre,  as  compared  with  the 
crop  that  would  be  obtained  by  employing  the  most  favorable  conditions  in 
rogArd  to  aeed. 
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According  to  the  tables  prepared  the  preeent  year  in  the  Agricaltiiral  Depart- 
ment, there  were  1»067;484  acres  planted  in  potatoes  in  32  States  of  onr  Union 
in  the  year  1867,  with  a  product  of  86,700,000  bashels,  or  about  80  bushels  to 
the  acre.  Now,  if  wo  assumo  the  loss,  from  the  cause  alluded  to,  as  one-half 
what  it  appears  to  be,  we  should  have  a  deficit  of  nearly  50,000,000  bushels. 
Just  about  this  time  50,000,000  bushels  of  potatoes  would  be  a  very  acceptable 
addition  to  the  stock  of  that  indispensable  article  of  food. 

The  above  estimates,  though  fairly  dedudble  £rom  the  limited  data,  jBie  doubt- 
less extravagant ;  and  are  brought  in,  as  I  trust  will  be  readily  understood,  not 
so  much  for  their  value  in  supplying  material  for  precise  calculation,  as  to  show, 
in  an  impressive  manner,  the  vital  importance  to  the  farmer  of  settling  this  and 
many  similar  questions  by  a  full  course  of  reliable  experiments.  Such  an  end 
is  surely  attainable.  The  laws  of  nature  are  invariable  and  inexorable,  and  man 
is  permitted,  by  using  the  proper  means,  to  discover  all  knowledge  necessary  for 
his  guidance.  Why  is  it  that  we  are  still  so  much  in  the  dxurk  regarding  some 
of  the  simplest  questions  that  start  up  in  our  path  every  returning  season  T  It 
appears  to  me  that  such  an  unsatisfactory  condition  of  things  is  owing  to  the 
aversion  of  most  farmers  to  trying  any  course  that  might  move  them  out  of  the  old 
ruts,  to  their  reluctance  to  make  experiments  which  would  interfere  with  their 
regular  operations,  and  to  the  loose  and  indefinite  mode  pursued  in  performing 
the  experiments  they  do  undertake.  Two  things  are  absolutely  essential  to 
establish  conclusions  on  which  we  may  wholly  rely.  The  experiments  must  be 
numerous,  and  frequently  repeated  ;  and  precision  must  bo  secured  by  the  careful 
use  of  weights  and  measures  throughout  the  process.  To  illustrate  still  further 
the  principles  set  forth  in  this  essay,  and  show  their  practical  workings,  I  will 
give  some  details,  drawn  from  the  experience  of  over  20  years,  of  a  small  asso- 
ciation of  farmers  residing  in  the  interior  of  the  State  of  Maryland.  There  is 
sufiicient  community  of  feeling  among  men  engaged  in  this  profession  tS  give  a 
general  interest  to  matters  in  themselves  merely  local,  and  the  long  continued 
experience  of  a  few  plain  fanners  in  one  section  of  the  country  cannot  be  without 
some  value  to  their  brethren  in  other  places. 

In  the  early  part  of  the  year  1844  a  few  persons  in  the  ne^hborhood  to  which 
I  refer  conceived  the  idea  of  a  social  farmers'  club,  which  was  immediately  organ- 
ized on  very  simple  principles.  It  was  agreed  to  meet  in  the  afternoon  once  in 
eveiy  month,  at  each  other's- houses,  to  inspect  the  condition  and  operations  of 
the  farms,  (which  were  of  quite  moderate  size,)  to  discuss,  or  rather  hold  familiar 
conversation  upon  agricultural  questions,  and  to  enjoy  a  pleasant  social  evening. 
The  only  rules  adopted  were  stated  to  be  "  such  as  should  govern  gentlemen  in 
assodating  together."  Perhaps  the  single  peculiar  feature  consisted  in  calling 
on  each  member  for  a  question,  which  should  be  answered  in  such  way  as  to  caU 
out  the  views  of  every  one  present  (it  being  well  understood  that  the  most  valu- 
able suggestions  are  often  dmwn  from  those  who  are  least  forward  in  expressing 
them.)  The  meetings  of  this  club  have  been  held  regularly  for  24  years  with 
undiminished  interest.  A  record  of  the  proceedings  has  been  kept  from  the 
ooiiimencement,  some  portions  of  which,  appropriate  to  the  present  purpose, 
are  now  extracted  from  tho  old  books  in  which  they  have  been  quietly  rest- 
ing so  long.  The  origin  of  tho  club  dates  back  (partly  perhaps  as  effect, 
and  partly  as  cause)  to  that  period  when  the  renovation  of  worn-out  lands  com- 
menced in  earnest  in  this  part  of  the  country  ;  that  noted  revival  in  agriculture, 
to  which  the  writings  and  practical  experiments  of  the  present  chief  of  the  Agri- 
cultural Department  (then  residing  but  a  short  distance  from  the  seat  of  our  club) 
largely  contributed.  It  will  afford  somo  evidence  of  the  nature  and  amount  of 
this  improvement  to  present  a  statement  of  the  crops  raised  by  the  members  of 
the  club  during  tho  fii^st  yciirs  of  its  existence,  as  compared  with  ihoso  of  the  last 
two  or  three  years.  As  the  number  of  members  has  varied  at  different  times, 
(from  12  to  16,)  it  will  correctly  convey  the  information  designed,  to  give  the 
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amount  raised  in  one  year,  per  member,  of  a  few  leading  p roductionB,  taking  an 
average  of  tlie  whole  club.  For#  1844  and  1845,  (mean  of  tlie  two  jcars,)  each 
member  raised  118  busbels  of  wheat  on  9  acres;  265  bushels  of  com  on  11^ 
acres ;  205  bushels  of  oats  on  12  acres ;  56  bushels  of  potatoes  on  one  acre;  11 
tons  of  hay  on  15  acres,  and  1,7<^7  pounds  of  pork ;  total  value,  $700. 

In  a  similar  manner,  an  average  of  the  years  1666  and  1867  shows  a  prodact 
from  the  same  farmers,  (except  in  three  cases,  where  the  son  succeeded  the  father,) 
per  each  member,  of  234  bushels  wheat  on  17  acres  ;  690  bushels  of  com  on  17 
acres;  363  bushels  of  oats  on  12^  acres;  690  bushels  of  potatoes  on  6^  acres; 
44  tons  of  hay  on  28  acres,  and  2,500  pounds  of  pork  ;  total  value  over  S3,000. 

The  increase  is,  on  wheat,  100  per  cent. ;  (of  late  years  the  wheat  crop  has 
been  falling  off;  in  1852  and  1853  the  club  raised  over  500  bushels  per  member;) 
com,  160  percent.;  oats,  77  per  cent. ;  potatoes,  eleven-fold,  and  hay  four-fold. 

The  foregoing  statement  will  give  an  idea  of  the  improvement  .in  the  poor 
lands  of  this  part  of  the  State,  which  in  point  of  natural  fertility  are  a  fail  sample 
of  the  soil  of  Montgomery  county. 

The  means  of  renovation  chiefly  looked  to  at  the  commencement  of  the  period 
spoken  of  was  the  use  of  lime.  At  the  time,  or  soon  thereafter,  nineteen  lune* 
Mlns  might  have  been  counted  within  the  limits  of  the  neighborhood,  which  were 
supplied  with  stone  hauled  a  distance  of  three  to  ten  miles,  from  qnarriee  in  the 
adjoining  counties.    I  observe  in  early  records  of  the  club  such  entries  as  these : 

The  use  of  lime  on  this  farm  has  evidently  produced  the  most  beneficial  effect  whenrw 
appUed ;  and  great  encooiagement  is  held  out  to  peraeveie  in  the  use  of  it 

On  another  farm: 

The  effects  of  lime  on  the  com  cr<m  were  pointed  ont,  and  the  decided  superioritv,  where  it 
was  allowed  to  remain  on  the  sod  lor  two  years,  over  any  other  application  of  lima  was 
admitted. 

In  another  case : 

Lime  thrown  upon  the  sod  some  months  ago,  and  left  there,  had  produced  a  very  evident 

effect 

Again: 

We  could  see  evidences  of  great  improvement  that  lime  had  effected,  and  were  told  of  an 
experiment  under  way,  of  ploughing  in  green  crops  together  with  suocesiive  dxessiags  of 
Ume,  of  more  of  which  we  shall  be  glad  to  hear  in  the  rature. 

I  do  not  find  any  subsequent  report  of  this,  experiment,  thus  referred  to  in  De- 
cember of  the  year  1844.  A  new  fertilizer  now  appeared  in  the  field,  which  was 
destined  soon  to  absorb  the  interest  of  our  farmers,  and  put  a  stop  to  the  use  of 
lime.  In  less  than  two  years  after  the  last  reference  I  mid  recorded  in  the  min* 
utes  of  our  visit  to  the  same  farm  this  disparaging  entry: 

Several  large  lime  heaps  showed  themselves  in  the  com*field,  suggesting  the  inquhry,  why 
they  had  not  been  spread  7    Answer  not  satisfactory. 

Testifying,  in  fact,  the  indifference  now  felt  toward  the  old,  once-admired  fertile 
izer.  To  show  the  consequences  that  followed  this  giving  up  of  lime  for  the 
new  agents,  guano  and  bonci  I  make  one  more  quotation  £om  the  proceedings 
of  December,  1855 : 

We  were  shown  the  foundation  of  a  tenant's  house— tenants  of  cottoges  on  our  own  places 
being  now  the  only  farm  bands  that  we  can  depend  on.  The  Improvements  on  this  farm,  in 
its  buildings,  fruit  and  ornamental  trees,  its  crops,  as  well  as  the  quality  of  the  soil,  in  so 
short  a  time,  (mainly  attributable  to  the  great  virtues  of  guano,)  is  very  remarkable;  and  it 
IS  believed  by  your  secretary  that  the  same  amount  of  improvement  could  not  have  been 
obtained  by  any  other  agent,  not  even  by  that  premium  fertiliser,  lime,  in  ten  times  tbe  pwiod. 

The  land  had  been  bonght  for  (2  05  per  acre  in  1840 ;  now  worth  $80. 
And  though  the  use  of  lime  was  continued  a  year  or  two  longer,  the  most  con- 
servative of  our  members  at  length  nearly  or  quite  discontinued  it.  Of  the  19 
lime-kilns  before  spoken  of,  there  may  be  one  or  two  occasionally  used,  but  in 
the  case  of  the  Weater  number,  the  stones  of  which  they  were  built  have  gone 
into  the  foundation  of  new  bams  and  other  structures  rendered  necessary  to 
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accf>mmodate  the  increased  prodnctionn  resultiDg  fix)in  the  use  of  the  modern  fer- 
tilizers. All  this  has  come  abont,  not  that  we  loved  lime,  less,  hnt  that  we 
Iove<l  bone  and  guano  more.  1  believe  there  is  only  one  of  our  club,  and  he 
a  krge  and  successful  farmer,  who  considers  his  use  of  lime  a  positive  injury. 

The  first  notice  of  the  wonder-working  dust  from  Peni  occurs  in  the  record  of 
the  meeting  held  in  September,  1844.  On  the  farm  of  Mr.  Kirk  guano  had  been 
applied  to  18  hills  of  com,  a  spoonful  to  each  hill  after  the  com  was  up ;  and 
the  ears  thus  produced  were  exhibited,  tied  in  a  bundle,  by  the  side  of  the  pro- 
duct of  other  18  hills,  that  had  received  no  guano.  The  former  weighed  19^ 
pounds  the  latter  7 J  pounds.  Here  was  an  ezpenment  of  the  sort  to  convince  . 
farmers.  Our  club,  on  the  strength  of  it,  bought  thirty  hundred  weight  that 
fall  to  apply  to  wheat.  The  result  being  highly  satisfaictory,  the  use  of  guano 
has  been  continued  by  iis  ever  since,  with  the  exception  of  a  year  or  two  during 
the  war,  when  certain  compounds  containing  it  were  substituted.  Bone  dust  has 
always  been  freely  employed ;  and  to  these  two  articles  must  be  attribated  the 
great  improvement  that  has  taken  place  in  this  section  of  the  country. 

Many  extracts  mi^ht  be  made  from  the  old  records  of  our  club,  which  tell  of 
things  coming  straight  out  from  the  farmer's  heart,  exhibiting  his  peculiar  ideas, 
(cmde  and  often  inconsistent,)  his  piaotioal  observation,  seasoned  with  genuine 
homor,  sometimes  superficial,  bat  always  of  some  value,  along  with  the  evidences 
these  pages  afford  of  steady  progress,*  all  calculated  to  inspire  an  interest  in 
those  engaged  in  the  same  great  pursuit.  But  it  is  necessary  to  hasten  to  a  brief 
relation  of  those  proceedings  which  throw  especial  light  upon  the  subject  of  the 
present  article,  ^'  Experiments  in  Fannmg.''  While  nothing  is  more  certain  than 
the  fact  that  the  association  I  am  describing  has  produced  considerable  direct 
benefit  in  improving  agriculture  among  as,  and  has  indirectly  exerted  a  still 
more  beneficial  influence  in  a  social  way,  in  enabling  our  farmers  to  overcome 
that  isolation  peculiar  to  the  class,  and  accustoming  them  to  work  together  for 
the  common  good-— whence  have  spmng  improved  road  laws,  neighborhood  turn- 
pikes, lyceums,  &c.,  &c. — there  is  still  one  important  question  to  be  asked.  It 
is  this :  What  great  disputed  pobts  in  agriculture  have  been  settled  by  the  expe- 
rience of  this  particular  association,  extended  as  it  has  been  for  a  period  of  24 
years  f  What  principles  have  been  thus  established  that  will  effectually  serve  to 
keep  our  children  from  repeating  our  early  mistakes,  and  guide  them  into  better 
waysf  I  look  over  the  long  files  of  our  proceedings  without  being  able  to  extract 
an  answer  altogether  satisfactory.  It  is  trae  that  the  introduction  of  the  modem 
fertilizers  was  an  experiment,  and  a  very  successfnl  one ;  though  by  no  means 
the  sole  work  of  our  club.  The  propriety  of  hill-manuring  for  com,  and  of  cov- 
ering it  with  a  horse-fork  instead  of  a  hoe,  (both  of  which  were  earnestly  resisted 
by  several  of  our  most  practical  members,)  is  regarded  as  being  settled  by  our 
experiments ;  the  same  is  the  case  with  a  number  of  other  minor  matters  which 
might  be  selected  and  sho\iii.  We  have  also  shared  in  the  general  benefits  dif- 
fused by  the  agricultural  improvements  of  this  progressive  age.  Still,  the  mul- 
titude of  important  questions  remaining  unsettled,  the  conflicting  opinions  in 
regard  to  the  commonest  details  that  crowd  the  pages  of  our  old  records,  give 
evidence  that  we  failed  to  accomplish  many  things  which  might  have  been 
effected  by  a  well-digested  and  persevering  series  of  annual  experiments.  In 
reviewing  the  records  of  the  club,  I  made  out  a  set  of  notes  under  the  three  heads 
of  "  Experiments,"  "  Opinions  "  and  "  Facts."  Oi  these  three,  the  column  con- 
taining '*  Opinions,"  filled  up  much  the  most  rapidly ;  and  it  is  quite  amusing  to 
notice  the  divergence,  and  the  changes  from  year  to  year,  forward  and  backward, 
in  respect  to  different  fiEtrming  operations.  A  few  brief  extracts  will  suffice  as  a 
flample: 

1847.  ' '  One-half  the  members  presexit  do  not  object  to  plonghing  gronnd  wet  in  the  winter ; 
the  other  half  disapprove  it  deciaedly."  *'  Is  it  advieaole  to  raise  sheep  on  moderate  sised 
farms?"  Club  equallv  divided.  *'Is  it  advisable  to  applv  lime  ana  guano  together?" 
Decided  that  it  is.    *'  Bhoold  |^aano  and  plaster  be  used  together  7*'    Answer,  **  No?' 
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1 852.  **  What  is  the  best  my  of  uaiog  bamTard  mannre  ? "  Answer.  *  *  Plough  it  imder  this 
fall  for  Dext  spring's  corn-crop."  **  Should  it  be  left  spread  on  the  surface,  or  plou|jhed  under 
directly?'*  Club  oqfially  divided.  But  in  August  of  the  next  year  **the  majority  favor 
hauling  out  manure  on  the  sod  now  and  leaving  it  spread  to  plow  under  in  the  spring  for 
com."  On  this  important  question  the  majority  m  favor  of  leaving  bamvard  manure  spread 
on  tho  surface  iucrcased  from  year  to  year,  so  that  in  1859,  "  JG  out  of  17  farmers  present 
prefer  surface  manuriug."  # 

In  1853  tbo  club  is  i-eportod  as  equally  divided  in  regard  to  patting  in  wheat 
with  the  drill,  or  sowing  it  broadcast  Though  wheat  drills  were  early  intro- 
duced among  us,  it  happened  that  some  experiments  made  to  test  the  two  metliods 
sliowed,  or  seemed  to  show,  an  advantage  for  that  sown  broadcast/  Whereupon 
our  farmers  too  hastily  gave  up  the  drill  for  several  years.  ,  Since  the  guano 
attachment  was  added  tho  practioe  of  using  the  drill  has  been  resumed,  and 
•seems  likely  to  become  general. 

1853.  Majority  against  rounding  roads  in  our  clay  solL 

The  sentiment  on  this  point  has  sinoe  changed. 

September,  1852,  decided  it  would  be  economical  to  apply  250  pounds  of  guano  and 
0  or  10  bushels  of  bone  per  acre  of  wheat.  In  August,  1 854, 5  bushels  bone  per  acre  preferred 
for  wheat.    In  1855,  majority  favor  the  larger  dressing. 

It  is  fairly  presumable  that  the  opinions  of  farmers  in  this  particular  locality 
are  not  a  whit  more  vague  and  conflioting  than  those  of  the  great  agricultural 
class  in  other  parts  of  the  country.  I  am  sure  the  readers  of  tho  interesting  report  of 
proceedings  of  the  American  Institute  Fanners'  Club,  as  published  in  the  Tribune, 
must  be  struck  with  the  frequent  evidences  there  exhibited  of  amusing  inconsisten- 
cies and  fanciful  doctrines.  1  think  farmers  are  a  good  deal  alike,  and  the  speci- 
mens above  exhibited,  with  many  similar  ones  that  might  be  extracted  from  the 
proceedings  of  every  farmers'  club,  may  be  regarded  as  a  representative  pictm-e, 
showing  that  agriculture  has  its  ''uncertainties"  as  well  as  other  professions. 
The  important  question  is, 'what  are  the  proper  means  of  removing,  or  at  least 
relieving,  these  uncertainties  1  The  association'  which  has  been  so  often  referred 
to  gave  tiie  true  answer  to  this  question  at  an  early  period  of  its  career.  At  a 
meetingheld  in  October,  1846,  the  proposition  was  made  and  unanimously  adopted 
that  ^*  each  member  should  mdke  a  certain  experiment  in  agriculture,  of  such  sort  and 
on  such  a  scale  as  may  be  convenient,  to  be  agreed  upon  at  the  regular  meeting  held 
at  his  house,  the  results  to  be  reported  at  the  next  ensuing  meeting  held  there." 
It  is  very  much  to  be  regretted  that  so  excellent  a  plan  was  not  vigorously  exe- 
cuted, but  suffered  to  foil  gradually  into  disuse.  And  this  neglect  must  be 
regarded  as  the  one  great  omission  in  the  history  of  the  club. 

Some  interesting  experiments  were  made  in  compliance  with  this  rule  of  the 
association,  but  as  the  present  article  is  already  drawing  to  a  greater  length  than 
was  designed,  I  shall  not  occupy  more  space  with  details  of  results  necessarily 
inconclusive  for  want  of  confirmation  by  persistent  repetition. 

There  remains,  however,  one  experiment  made  by  two  members  of  the  club, 
so  closely  connected  with  the  purpose  for  which  this  article  is  especially  written 
that  I  caiinot  pass  it  over.  It  is  well  knowTi  that  the  analysis  of  soils  came 
into  fashion  a  few  years  ago,  and  for  a  time  excited  great  expectations  of  tho 
benefit  it  would  bo  to  tho  fanner.  These  expectations  havo  not  as  yet  been 
fulfilled.  Tho  results  from  analysis  thus  far  obtained  are  sc»  imperfect  as  to 
create  doubts  of  its  value  in  tho  minds  of  even  many  scientific  men.  A  single 
experiment  was  tried,  as  befose  mentioned,  with  impressive  results.  A  quantity 
of  earth  was  taken  from  an  old  sedge- Held,  long  thrown  out  from  cultivation, 
and  as  sterile  as  they  have  them  in  old  Montgomery,  and  analyzed  (in  the  labora- 
tory of  B.  Hallo  well)  at  the  same  time  wim  an  equal  quantity  of  tho  riohost 
soil  belonging  to  the  county.  The  usual  earthy  constituents,  clay,  silox,  &c., 
were  found  in  nearly  equal  proportions  in  both ;  next  lime  was  tested  for,  and 
now  the  experimenters  expected  to  observe  a  great  difference,  but  the  well-kuo\vn 
white  precipitate  fell  in  both  vials  in  nearly  the  same  sufficient  amount.     But 
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'  when  we  oame  to  try  for  the  phosphates,  the  proper  test  exhibited  a  fhll  proportion 
in  the  fertile  soil,  and  none,  or  a  mere  trace,  in  the  other.  Of  course  the  means 
of  core  for  the  sterile  soil  was  plain.  Bone  was  applied,  and  the  field  has,  for 
nearly  20  years,  produced  good  crops  of  wheat,  com,  clover,  and  timothy. 

It  appears  to  me  a  matter  of  positive  certamty,  whatever  chemistry  may  have 
done  or  failed  to  do  for  agrionltare  in  the  past,  that  a  wide  field  is  open  for  it  in 
the  fotore.  Great  improvements  are  yet  to  be  effected  by  its  agency,  bat  in 
order  to  realize  them  the  chemist  must  become  a  practical  farmer,  and  the  fanner 
be  an  intelligent  chemist.  Were  it  only  to  teach  the  art  of  making  experiments, 
the  lessons  of  that  science  aie  invaluable,  in  fact,  indispensaHe.  And  this 
remark  brings  me  to  the  last,  and,  in  my  view,  most  important  part  of  wh^t  I 
started  ont  to  say.  Reflecting  persons,  who  look  attentively  at  tho  present  con- 
dition of  the  country,  most  see  that  it  is  time  something  should  be  done  to  keep 
our  young  men  from  carrying  their  stout  arms  and  (what  is  more  important  still) 


their  livdy  minds  into  other  pursuits.  The  drain  that  has  long  been  ^oing  on, 
and  never  more  rapidly  than  now,  is  most  exhausting  and  fatal.  In  spite  of  all 
that  has  been  said  and  sung  by  naturalist  and  poet  in  praise  of  the  country, 
our  youth  ''  still  crowd  the  road  impa^nt  for  the  town."  They  leave  the  place 
where  they  are  sorely  needed,  and  go' where  they  are  not  wanted.  Why  is  thist 
and  must  it  continue  so  f  Various  causes  are  at  work  which  inflnence  the  youthfcQ 
mind :  the  fatal  '^  haste  to  be  rich,"  blinding  their  reason  to  the  fact  that  good 
fanning  is  now  the  surest  road  to  solid  wesdth;  the  disgust  for  '<  hacd  work," 
driving  them  into  scenes  often  found  to  be  more  painfully  laborious  than  those 
they  left ;  the  desire  for  the  vulgar  ^Lcitement  of  a  crowd  overpowering  the 
voices  of  nature  that  call  them  to  a  beauty,  a  wonder,  an  enjoyment  more  rational, 
pure  and  elevating  than  aught  the  tumult  of  cities  can  afford.  Te  ooneot  these 
false  views  of  Ufe,  and  of  the  higher  purposes  for  which  it  was  given,  there  needs 
the  present  application  of  direct  antidotes.  Above  all  things  it  is  needed  to 
make  agricultural  pursuits  interesting  to  the  young,  so  they  will  gladly  take  to 
them,  and  not  stay  in  the  country  merely  because  they  cannot  ^t  away.  Now 
the  one  sure  way  to  make  an3rthing  interesting  is  to  address  directly  the  mind 
and  heart.  It  is  not  enough  to  see  that  farming  feeds  the  body ;  vou  must  show 
tliat  it  possesses  every  attraction  for  the  mind.  But  the  intellect  especially 
requires  problems  for  its  investigation,  with  some  assurance  of  certain  beuefkaal 
results.  It  requires,  above  all  things,  to  be  kept  active.  In  no  sphere  in  life 
can  this  end  be  more  surely  attained  than  in  solving  the  innumerable  problems 
that  throng  the  fanner  on  every  side,  by  means  of  experiments  devised  with 
inlelligenoe  and  pursued  with  perseverance.  This  appears  to  present  the  most 
interesting  and  fruitful  field  of  action  which  the  busy  world  now  offers  to  busy 


IRRIGATION. 


By  Charles  D.  Postok,  Arizona. 


The  attention  of  Congress  was  called  to  the  subject  of  irrigation  in  Arizona 
several  years  ago,  and  $150,000  were  granted  for  that  purpose.  Aided  by  that 
gi-ant  the  first  irrigatinff  canal  undertaken  by  our  government  is  new  progressing 
favorably  under  the  direction  of  Colonel  George  W.  Dent,  superintendent  of 
Indian  affairs  for  that  Territory.  This  measure  was  a  necessity.  In  that  coun- 
try, without  irrigation  there  can  be  no  production,  no  life.  With  such  a  caaoal 
13 
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the  soil  of  the  Colorado  becomes  wondecfdlly  pfodnctive.  The  Bun  ib  yexy  genial, 
and  tiie  valley  being  not  more  than  350  feet  above  the  level  of  the  eea,  poe* 
868608  an  immunity  from  BnowB  and  frosts. 

Nor  18  irrigation  a  new  ezpeximent.  It  existed  in  Egypt  before  the  pyramids 
were  reared;  it  was  practiced  in  Afioa  before  Oonfucins  wrote;  it  was  brought  to 
great  perfection  by  tiie  Aztecs  of  America^  when  onr  anoeston  in  Europe  were 
drcBBed  in  skins  and  fnis  and  lived  by  the  chase.  •  It  is  scientific  agricalturct, 
and  the  only  insurance  against  the  uncertainties  of  a  crop.  With  a  proper  sys- 
tem of  irrigation  yon  will  surely  reap  where  you  sow,  yea^  even  twice  or  thrice  a 
year.  There  is  no  reason,  then,  why  the  valley  of  the  Colorado  may  not  be 
made  as  productive  as  the  valley  of  the  Nile.  In  that  climate  it  only  needs  the 
vivifying  influence  of  water  to  make  the  productions  of  nature  spring  up  like 
magio.  The  sediment  of  the  Colorado  will  plaster  the  walls  of  a  canal  and  make 
them  impervious  to  water.  Such  is  the  beautiful  provision  of  nature.  On  this 
river  a  lively  commerce  is  springing  up,  and  some  half  dozen  steamboats  already 
plough  its  turbid  waters.  It  is  navigable  500  miles  from  its  mouth,  and  drains 
the  Great  American  Basin.  So  the  Indians  will  have  a  ready  market  for  their 
surplus  productions  at  their  very  doors,  and  the  friendly  waters  of  the  Colorado 
will  bear  them  untaxed  to  market 

The  amount  of  land  that  will  be  brought  under  cultivation  is  estimated  at 
75,000  acres,  which  will  produce  abundant  subsistence  for  10,000  Indians— a 
much  more  economical  and  humane  policy  than  has  generally  characteriaed  our 
Indian  affiurs. 

The  Pima  and  Maricopa  Indians,  at  their  villages  on  the  Gila  river,  have  a  veiy 
prosperous  community  of  some  12,000  souls,  subsisting  entirely  upon  the  results 
of  a  well-established  system  of  irrigation.  They  cultivate  wheat,  com,  barley, 
cotton,  beans,  peas,  pumpkins,  and  other  vegetables,  are  sure  of  abundant  crops, 
live  in  a  genial  climate,  and  suffer  none  of  the  anxieties  of  nomadic  tribes.  They 
have  no  public  debt  and  pay  no  taxes. 

Near  the  Pima  villages  in  Arizona,  the  foriner  inhabitants  had  irrigating 
canals  diverting  the  waters  of  the  Gila  to  a  vast  plain,  which  is  now  an  aban- 
doned, desolate,  sandy  desert.  In  its  midst  stands  a  lonely  monument  of  a  per- 
ished race  in  the  ruins  of  a  large  adobe  building,  which  may  have  been  used  as 
a  citadel,  a  granary,  or  a  temple.  Five  stories  yet  remain  in  a  tolerable  state  of 
preservation,  but  its  remoteness  £rom  water  renders  it  difficult  of  access;  and, 
although  its  dim  shadow  may  be  seen  from  the  highway,  looming  up  like  a  grim 
sentinel  of  the  desert,  few  travellers  ever  diverge  from  the  pressing  duties  of  life 
to  visit  this  mysterious  and  melancholy  monument  of  the  past.  The  Pima 
Indians  can  give  no  account  of  this  ruin,  except  the  idle  tradition  that  it  was 
the  ''House  of  Montezuma." 

At  the  junction  of  the  Verde  and  Salinas,  tributaries  of  the  Gila,  there  is  an 
older  and  larger  canal,  which  can  bo  traced  about  40  miles.  Its  bed  is  25  feet 
wide,  and  its  banks  are  yet  10  feet  high.  In  the  vicinity  are  the  ruins  of  two 
cities,  and  between  them  the  remains  of  an  ancient  fortiflcation,  which,  jud^ng  from 
its  size,  must  have  been  intended  for  a  place  of  refuge  in  time  of  war.  The  Span- 
iards visited  these  interesting  ruins  in  1542,  and  first  made  them  known  to  the 
world  in  the  narrative  of  Father  Marco  de  Niza,  and  in  Castefiada's  account  of 
the  exploration  of  the  Colorado  by  Coranado. 

TEXAS. 

The  Rio  Grande  del  Norte  is  of  no  practical  utility  for  navigation,  but  affords 
an  abundant  supply  of  water  for  the  irrigating  canals  which  tap  its  channel  from 
source  to  mouth.  The  entire  valley  of  the  Rio  Grande,  like  the  Colorado, 
depends  upon  irrigation  for  cultivation.  The  irrigating  canal,  or  aceguiaj  at  El 
"^aso  del  Norte,  is  the  largest    It  taps  the  river  at  the  &lls  of  the  Rio  Grande 
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near  Hart's  mills,  some  five  miles  above  the  city,  and  supplies  the  valley  tor  a  ' 
distance  of  25  or  30  miles,  prodoeing  snbsistesce  for  apopmation  of  IS^OOO  souls. 
The  vineyards  of  £1  Paso  are  not  surpassed  in  the  delisions  flavor  of  their 
grapeS;  and  the  cereals  are  produced  in  abundance.  On  the  American  side  of 
the  river  irrigating  canals  are  taken  out  at  Dona  Afia,  Las  CruceS;  Franklin, 
Isleta,  Socorro,  and  many  other  small  towns  and  settlements. 

In  the  southern  part  of  Texas  irrigation  is  practiced  to  a  considerable  extent, 
and  the  towns  of  San  Antonio  and  New  Braunfek  are  beautified  by  irrigating 
streamSj  trained  to  ran  through  their  streets,  gardens,  and  houses. 

VTAIL. 

The  greatest  success  which  irrigation  has  achieved  in  this  country  is  in  the 
Territory  of  Utah,  whore  the  ^Ued  and  patient  industry  of  the  TtiomumB  has 
literally  made  "the  desert  to  blossom  as  the  rose." 

In  Great  Salt  Lake  City  the  beautiful  mountain  streams  are  trained  to  run 
along  the  streets,  nourishing  ehade-trees,  and  overfiowing  gardens  and  fields^ 
blooming  with  vegetation. 

The  value  of  the  agricultural  production  of  Utah,  by  the  system  of  irrigation, 
is  estimated  at  $4,500,000  for  the  year  1866. 

The  estimated  area  of  tillable  land  is  268,000  acres,  which  at  a  ratio  of  640 
inhabitants  to  the  square  mile  of  irrigated  land,  will  give  support  to  402,000 
persons  firom  the  proceeds  of  agriculture. 

The  amount  of  land  at  present  cultivated  by  irrigation  is  134,000  acres. 

CALIPOBKIA. 

In  California  I  found  irrigating  canals  which  had  been  opened  under  the 
supervision  of  the  Jesuit  missionaries  by  the  labor  of  the  natives.  At  every 
Catholic  mission  these  canals  stretch  for  miles  over  land  that  produced  nothing 
until  these  vivifying  streams  were  spread  upon  it. 

The  absorbing  occupation  of  gold-seeking  has  temporarily  retarded  the  devel- 
opment of  the  agricultural  resources  of  C^ifomia ;  but  the  time  is  not  fiar  dis- 
tant when  the  "golden  era"  will  pale  before  a  correct  system  of  irrigation,  for 
which  the  soil,  chmate,  and  water  of  that  State  are  admirably  adapted. 

The  science  of  hydraulic  engineering,  which  has  been  stimulated  to  its  highest 
perfection  in  the  mineral  regions,  will  be  turned  into  the  more  legitimate  and 
permanent  channels  of  agriculture.  With  the  exhaustion  of  the  gold-placers 
the  ditch  and  flume  will  find  a  richer  "  placer"  in  the  vineyards  and  fields  of 
cereals  and  vegetables  of  her  prolific  valleys.  The  reservoir  of  water  congealed 
by  nature  in  the  Coast  Bange  and  the  Sierra  Nevadas  will  be  ti*ained  to  permeate 
the  parched  valleys  of  the  Sacramento  and  San  Joaquin,  vivifying  the  soil,  an^ 
enriching  the  husbandman  more  than  it  has  ever  done  the  miner. 

The  only  safety  for  f^ioulture  in  California  is  in  the  adoption  of  an  enlarged 
system  of  irrigation;  it  is  the  only  insurance  against  famine,  or  a  sudden  djnin 
upon  her  golaen  treasury  in  some  vear  when  the  rain  may  fail.  The  rain-fiJl 
in  California  is  only  20  inches,  while  in  the  Atlantic  States  and  Europe  it  is 
more  than  double  that  amount. 

If  it  is  true,  as  stated,  that  irrigation  increases  the  production  from  one-fourth 
to  one-third,  besides  the  insurance  of  a  harvest,  then  a  large  outlay  would  be 
justifiable  in  securing  its  benefits.  The  high  price  of  labor  at  the  present  time 
would  make  the  cost  of  constructing  irrigating  canals  in  California  greater  than 
in  any  other  country ;  but,  if  water  can  be  aSbrded  in  Italy  for  $1  per  acre,  it 
ought  to  be  supplied  in  California  for  $2  50  per  acre.  But  the  immigration  of 
the  Chinese,  those  ancient  masters  of  irrigating  science,  will  soon  cheapen  this 
kind  of  labor,  and  the  despised  Asiatics  will  contribute  more  to  the  prosperity 
of  California,  in  building  up  a  great  system  of  canal  irrigation,  than  they  hu^e 
already  done  in  aiding  the  construction  of  the  Pacific  railroad. 
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An  iiiBtance  is  stated  which  occnrred  near  Stockton,  where  irrigation  applied 
to  grass  land  paid  the  enterprising  proprietors,  in  one  season,  more  than  forty 
times  the  cost  of  opening  the  canal. 

MEXICO  A1ST>  SOTJTH  AMERICA. 

The  Spaniards,  to  their  astonishment,  found  aqueducts  and,  irrigating  canals 
brought  to  great  perfection  in  Mexico.  The  gardens  of  the  Aztecs  we»o  the 
agricultural  wonders  of  the  New  World.  The  Spaniards,  already  familiar  with 
the  system  of  inngation  in  Europe,  extended  it  in  Mexico  in  vast  proportions ; 
and  the  masonry  of  aqueducts,  reservoirs,  and  irrigating  canals,  forms  some  of  the 
greatest  monuments  which  they  have  left  as  a  heritage  to  Mexico. 

In  Peru  and  Chili,  aqueducts  and  canals  were  found  hy  the  Spanish  con- 
querors crossing  the  lowlands  in  every  direction,  spreading  over  the  country  like 
avast  net-work,  di&sing  fertility  and  beauty  around  them;  whilst  the  very 
sides  of  the  Andes  were  terraced  with  trenches  for  catching  water  and  oendnet- 
inff  it,  in  some  instances,  many  leagues  to  a  lower  temperatnro  and  a  mere  fertile 
sou. 

ENGLAND. 

In  England  urigation  has  been  mostly  confined  to  meadow  lands,  as  the  moist 
nre  of  the  climate  renders  it  unnecessary  for  the  cultivation  of  arable  lands.     It 
is  stated  tluit  1,292,329  acres  of  meadow  lands,  or  nearly  one-half  of  the  grass 
lands  of  England,  are  irrigated. 

The  benciicial  results  of  irrigating  meadow  lands  have  demonstrated  a  won- 
derful pecuniary  profit.  An  experiment  in  drainage  and  irrigation  made  by  Lord 
Hatherton  upon  89  acres  of  meadow  lands  in  Stafifordshiro  afforded  a  clear 
annual  interest  on  the  outlay  of  37  per  cent.  lit  Somcrsetshu-e  a  tract  of  20 
acres  was  drained  and  inigated  for  meadow  land,  causing  an  increase  in  the 
rental  from  2  shillings  to  25  shillings  per  acre. 

IRRIGATION   PROM   CITIES. 

In  Edinburgh,  the  drainage-water  from  a  large  i)oni<m  of  the  city  spread  on 
meadow  land  caused  an  advance  in  the  rent  from  X5  to  e£oO  per  acre.  Tho 
grass  was  sometimes  cut  seven  times  in  a  season.  The  saving  to  the  city  of 
Edinburgh  from  the  drainage-water  thus  economized  is  estimated  at  «£45)000 
sterling  per  annum 

The  uramage  from  London  is  no  longer  allowed  to  pollute  the  Thames,  and 
wash  away  into  the  sea.  Immense  hydraulic  engines  may  be  scon  on  the  river, 
some  ten  miles  below  London  bridge,  pumping  up  the  sewage  of  the  great 
metro}>olis  to  be  spread  upon  the  lands  of  the  svLrroundiug  country,  enricliing  a 
district  heretofore  unproductive.  • 

In  ajiproaching  Paris  your  olfactory  organs  will  apprise  you  that  the  ordure 
of  the  gay  capital  no  lunger  follows  the  Seine  to  the  sea,  but  is  utilized  and 
spread  upon  the  vegetable  gardens  which  are  to  regale  your  appetite  in  the  bril- 
liant caf6s  of  the  epicurean  city.  Irrigation  with  liquid  manure,  by  hose  and 
pipe,  is  practiced  extensively  in  France. 

Kext  to  the  introduction  of  fresh  water  into  a  city,  the  disposition  of  its  waste 
and  sewage,  in  respect  to  the  sanitary  condition  of  its  population,  and  the  enrich- 
ment of  soil  in  its  vicinity,  is  most  important. 

It  is  estimated  that  in  a  city  of  100,000  inhabitants  there  is  produced  of  human 
mannn*  24,440  tons  per  year,  a  quantity  sufficient  to  fertilize  50,000  acres  of 
land ;  and  if  conveyed  to  tbe  soil  by  irrigation,  would  be  worth  at  least  #60|000 
per  annum. 
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The  difference  in  cost  of  enriching  soil  in  England  is  eRtimated  as  follows: 

£    *.  d. 

With  sewage  water,  per  acre 0  12  0 

With  goanoy  per  acre 1     0  0 

With  faim-yaid  mannrO;  per  acre 3    0  0 

SPAIN.  I 

Spain;  at  this  day,  employs  irrigation  to  so  great  an  extent  that  few  crops  are 
raised  withont  it.  One  of  the  greatest  specimens  of  hydraulic  architecture  is  the 
dam  and  canal  made  by  the  Moors  for  leading  the  waters  of  the  Guadalquivir 
into  their  beantifal  capital  of  Granada.  The  dam  was  constructed  between 
two  steep  mountains,  lor  the  purpose  of  colleotinff  a  reservoir  of  water.  It  is 
1 56  feet  high,  70  feet  thick,  and  273  feet  long.  The  waters  after  irrigating  the 
vineyards  of  Alicante,  were  conducted  through  the  streets  of  Granada,  and  con- 
tributed to  the  wealth,  beauty,  and  luxury  of  that  gorgeous  capital,  in  fountains, 
baths,  fruits,  and  flowers. 

One  of  the  largest  enterprises  for  opening  an  irrigating  canal  in  Spain  has 
recently  been  undertaken  by  Mr.  James  Eldredge,  an  American,  who  became 
familiar  with  the  system  in  GaBfomia.  It  is  a  concession  firom  the  Spanish  gov- 
ernment and  embraces  the  ri^ht  to  purchase,  at  a  nominal  cost,  the  body  of  land 
whieh  the  canal  is  intended  to  reclaim  from  sterility.  The  location  of  this 
enterprise  is  about  sixty  miles  south  of  Madrid,  and  will  involve  an  outlay  of 
about  $5,000,000.     Success  to  the  American  irrigator  in  Spain  I 

ITALY. 

Italy  may  be  styled  the  classic  land  of  irrigation.  There  the  practice  of 
hydraulic  engineering  is  taught  as  a  sdenco,  and  rises  to  the  dignity  of  a  pro- 
fepsion.  The  principal  university  where  this  science  is  taught  is  at  Turin,  in 
the  vicinity  of  which  city  an  extensive  system  of  irrigation  gives  ample  oppor- 
tunity for  practical  education.  In  the  reign  of  Thoodoric  I,  a  hydraulic  engineer 
"was  brought  from  Africa  to  teach  the  manner  of  obtaining  and  regulating  sap- 
plies  of  water  from  rivers. 

The  Romans  ^ave  preference  to  the  irrigation  of  meadows,  and  Gate,  the  oldest 
Boman  rustic  wnter,  expressed  his  opinion  that  the  way  to  becomie  rioh  quickly 
was  '^  by  grazing  cattle  well.''  They  cured  hay  twice  a  year,  and  oat  it  for 
forage  ionr  times. 

The  modem  Italians  have  devoted  their  energies  more  to  the  irrigation  of 
€irable  lands,  and  have  by  fax  the  most  perfect  system  of  irrigation  in  Europe. 
The  great  canal  of  the  Ticino,  in  Lombardy,  was  constructed  in  the  12th  cen- 
tury, and  has  for  more  than  600  years  carried  a  volume  of  water  equal  to  1,800 
cubic  feet  per  second.  This  great  mass  of  water  has  been  spread  over  the  sur- 
face of  the  country  through  a  thousand  channels,  stimulating  the  productiveness 
of  the  soil  to  such  an  extent  as  to  make  the  country  through  which  it  passes 
one  of  the  richest  and  most  densely  populated  which  the  world  has  ever  seen. 

In  Piedmont  the  irrigated  region  covers  1,500,000  acres,  with  a  network  of 
1,200  miles  of  canal.  The  water-eourses  are  fed  from  the  melting  snows  of  the 
Alps,  and  swell  to  their  greatest  volume  in  the  hot,  dry  season,  when  the  lands 
are  most  thirsty.  The  construction  of  these  canals  has  engaged  the  attention 
of  every  government  in  Italy,  including  that  of  the  Great  Napoleon. 

The  charge  for  water  is  a  state  revenue,  and  yields  an  aVeraf.'e  of  one  dollar 
per  acre  for  urigating  lands. 

EGYPT. 

Egypt,  the  ancient  nuisery  of  the  arts,  was  also  the  mother  of  irrigation. 
History  gives  no  more  satisfactory  account  of  its  first  introduction  than  of  the 
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building  of  the  pyramids,  but  it  is  stated  that  BesoetriB  greatly  increased  the 
number  of  canals^  which  must  cany  their  ori^  back  to  a  period  of  great 
antiquity,  as  he  lived  about  16  centuries  before  uie  Christian  era. 

We  need  only  refer  to  sacred  history  to  prove  the  advantages  of  a  well-estab- 
lished system  of  irri^tion.  The  Egyptian  granaries,  insured  by  ixrigationi 
were  overflowing  with  com  when  their  neighbors  were  famishing  for  bread. 
Their  great  pubSc  works  stand  as  eternal  proofs  of  their  agriculture^  abundance. 
The  fertilizing  effects  of  the  waters  of  the  Nile,  after  its  overBow,  could  not  fail 
to  teach  a  simple  lesson  to  the  Egyptians,  who  had  only  to  imitate  nature  to 
secure  the  fertility  of  the  soil  lyin^  beyond  the  reach  of  these  inundations. 

The  remains  of  canals  as  capacious  as  the  beds  of  rivers  may  be  seen  in  that 
sand-desolated  country,  showing  the  gigantic  efforts  which  have  been  made  by 
its  inhabitants  to  irrigate  that  portion  of  their  country^  upon  which  a  drop  of 
rain  never  falls  to  re&esh  its  languishing  vegetation* 

INDIA. 

The  famine  in  British  India  induced  the  government  to  undertake  the  con- 
struction of  a  system  of  irrigating  canals.  The  great  Ganges  canal,  the  pxin- 
dpal  of  these  works,  is  nearly  1,000  miles  long,  (including  its  branches,)  and 
takes  from  the  sacred  river  8,000  cubic  feet  of  water  per  second.  This  enter- 
prise has  received  an  ample  reward  in  the  civilization  of  the  people,  the  improve- 
ment of  their  sanitary  condition,  and  the  immensely  increased  revenueo  of  the 
government  from  land  and  water  rents.  The  canal  and  its  branches  form  an 
mtemal  network  of  water-carriage  for  the  production,  stimulated  by  the  enlight- 
ened enterprise  .which  has  brought  11,102,048  acres  of  waste  and  malarious  land 
tmder  subjugation  and  cultivation. 

The  cost  of  onening  the  canal  is  estimated  at  e81,500,000,  and  the  pecuniary 
returns,  after  dcaucting  expenses,  yield  a  net  revenue  from  the  investment^  of 
23J  per  cent,  annually. 

Irrigating  canals,  in  addition  to  the  practical  utility  of  insuring  abundant 
harvests,  contribute  to  the  ornamentation  of  a  country  by  watering  rows  of 
shade  and  fruit  trees.  In  India  the  law  directs  that  ''on  both  sides  of  the  canal 
trees  of  cveiy  description,  both  for  shade  and  blossom,  be  planted,  so  as  to  make 
it  like  the  canal  under  the  trees  in  Pai'adise,  that  the  sweet  flavor  of  rare  froits 
may  reach  the  mouth  of  every  one,  and  that  from  these  luxuries  a  voice  may 
go  forth  to  travellers,  calling  them  to  rest  in  the  cities  where  their  every  want 
will  be  supplied.''  ^ 

The  water  of  the  great  Delhi  canal,  carried  over  the  low  country  in  an  aque- 
duct of  masonry,  after  passing  a  cut  in  the  mountains  60  feet  deep,  flowed 
through  the  city,  distributing  itself  in  minor  streams,  supplying  gardens,  foun- 
tdns,  and  mansions— filling  the  marble  baths,  and  watenng  rich  frnits  and 
flowers. 

CHnrA. 

We  cannot  afford  to  despise  the  teachings  of  the  Chinese,  a  people  who  were 
far  in  advance  of  Europe  in  the  invention  of  printing,  of  gunpowder,  of  the 
mariner's  compass,  and  of  vessels  adapted  to  navigation.  We  may  learn  a  lesson 
in  agriculture  from  the  patient  and  industrious  laborers  in  this  most  primitive 
and  important  occupation  of  man ;  who  have  made  a  network  of  irri^atiuff 
canals  through  tlieir  extensive  and  populous  empire,  for  stimulating  the  soil,  and 
bearing  their  productions  to  market.  The  Grand  canal  from  Pekin  to  Canton 
is  nearly  a  thousand  miles  in  length,  and  bears  a  vast  commerce  upon  its  bosom, 
and  this  is  only  one  in  a  thousand  of  the  arteries  of  this  interesting  and  prolific 
empire. 
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JAPAS. 

Japaa  Imw  been  sealed  to  the  ontside  world  for  so  long  a  time  that  verv  little 
knowledge  of  her  agncnltnral  improvements  has  gone  abroad.  Professor  Blake, 
of  Galiforoia,  who  was  employed  by  the  Japanese  government  some  yeai-s  a^o 
to  make  a  scientific  investigation  of  her  mineral  resonrcee,  informs  me  that  the 
art  of  imgation  has  been  brought  to  great  perfection  by  the  Japanese.  It  is,  in 
general,  a  hilly  conntry,  and  water  is  taken  out  of  the  ravines  and  spread  upon 
the  hiUsides  in  all  du^ctions.  The  nomberless  Uttle  ravines  which,  by  their 
narrowness  and  steepness,  are  nnsiiited  to  cultivation  are  brought  into  luxuriance 
by  means  of  dams  built  across  from  one  side  to  the  other.  The  space  thus 
enclosed  is  filled  with  deep,  fine  soil,  and  a  series  of  terraces  is  formed,  one  above 
another,  and  over  them  the  drainage  of  the  ravine  can  be  spread  at  will;  the 
water  from  one  terrace  being  allowed  to  escape  to  the  next,  and  so  on  to  the  low 
lands.  These  little  patches  of  land  are  said  to  be  the  most  fertile  and  pro- 
ductive in  Japan, 

IBHICrATION  SEDBCBTSTr. 

When  we  oonnder  the  amount  of  fertilizing  sediment  carried  to  the  sea  by 
the  great  rivers,  it  will  be  well  to  adopt  some  method  to  arrest  the  W&ste  and  dis- 
tribute it  upon  the  land. 

The  quantity  of  alluvial  soil  swept  into  the  sea  by  the  waters  of  the  Ganges 
is  a  200th  part  o£  its  whole  volume,  or  2,509,056,000  solid  feet  per  hour.  The 
Nile  deposits  the  120th  part  of  its  whole  volume,  or  14,784,000  solid  feet  per 
hour.  The  Misassippi  deposits  8,000,000  solid  feet  of  sediment  per  hour,  con- 
taining the  richest  fertilizing  properties,  and  the  smaller  streams  deposit  in 
proportion  to  the  alluvial  bottoms  which  they  drain.  What  a  wealth  of  fertili- 
zation is  here  washed  away,  especially  when  they  also  cany  away  the  sewage 
rf  large  cities  I    Verily,  we  are  an  improvident  people. 

rNSXTRANCE   OP  IRRIGATION. 

In  addition  to  the  certainty  of  returns,  the  actual  produce  of  irrigated  lands 
exceeds  that  of  unirrigated  lands  by  one-fourth  to  one-third  of  a  crop.  In  a 
genial  climate  the  harvest  is  placed  beyond  the  influence  of  seasons.  A  crop  of 
com  in  the  spring  and  of  cereals  in  the  autumn  is  the  usual  rotation  in  America. 

Irrigated  uind  never  becomes  impoverished,  but  is  continually  enriched  by  the 
perpetual  deposition  of  sediment.  Tl^p  question  of  health  and  morality  has 
been  satisfactorily  demonstrated  by  the  improvement  and  reclamation  of  the 
jungles  of  India,  where  vast  populations  have  been  brought  from  a  condition  of 
wretchedness,  famine,  and  insubordination  into  a  state  of  health,  contentment, 
and  prosperity,  by  the  abundant  crops  secured  by  irrigation. 

In  Italy,  where  tables  are  kept,  the  ratio  of  increase  of  population  in  irrigated 
districts  is  50  per  cent,  greater  than  in  unirrigated  districts.  The  fecundity  of  the 
Chinese  may  be  attributed  to  their  abundant  supply  of  water. 

The  population  of  irrigated  districts  is  estimated  as  follows  per  square  mile : 

In  Piedmont 270  per  square  mile. 

InLombardy 391      "  " 

In  India .....576      "  " 

IRRIGATIOIT  LAWS. 

In  countries  where  irrigating  canals  are  constructed  by  the  state,  the  toUs  on 
water  are  collected  as  a  revenue,  and  as  these  enterprises  are  generally  under- 
ti^en  for  the  common  good  of  a  community,  they  must,  of  necessity,  be  done 
by  the  state,  or  under  state  authority  by  associated  capital  and  labor,  in  the  form 
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of  corporations.  The  laws  rcgalating  irrigation  are  well  defined  in  Italy  and 
Spain,  and  the  laws  of  the  latter  country  have  been  generally  extended  to  Span- 
ish Amerioa,  and  are  usually  adopted  in  that  part  oi  our  domain  acquired  &om 
Mexico. 

In  pueblos,  or  communities  where  irrigating  canals  exist,  a  judge  of  the  water 
is  elected  by  the  community.  He  has  jurisdiction  in  all  disputes  relating  to  the 
gathering  and  distribution  of  the  water  through  irrigating  canals.  £ach  pro- 
prietor is  allotted  a  supply  of  water  proportioned  to  Sie  labor  and  capital  con- 
tributed to  its  introduction,  or  the  amount  of  land  ho  has  in  cultivation.  He 
must  punctually  take  his  turn  when  it  comes,  whether  it  be  in  the  day  or  the 
night,  as  the  water  is  flowing  all  the  time  and  cannot  bo  allowed  to  run  to  waste. 

In  India  it  is  estimated  that  one  cubic  foot  per  second  will  irrigate  180  acres 
of  land. 

TRANSPORTATION    BY   CANAL 

To  construct  a  canal  for  commercial  purposes  where  a  railway  is  available  is 
to  fall  behind,  not  to  keep  pace  with,  the  spirit  of  the  times ;  but  it  is  equally 
true  that  icrigating  canals  will  prove  great  auxiliaries  to  railroads,  by  furnishing 
products  for  transportation,  and  that  navigable  canals  will  gather  the  produce 
economically  at  convenient  depots  for  railway  transportation. 

CAPITAL  FOB  IRRIQATINa  CANALS. 

The  capital  necessary  to  construct  irrigating  canals  can  easily  be  obtained  by 
conceding  to  corporations  alternate  sections  of  land  along  their  course,  and  the 
collection  of  water  rents  will  insure  a  handsome  income  upon  the  investment. 

The  same  liberal  policy  which  has  stimulated  the  building  of  railroads  in  our 
western  country  may,  with  equal  propriety  and  benefit,  be  extended  to  the  irri- 
gating canals,  and  tiie  reclamation  of  sterile  lands.  It  is  accounted  a  worthy 
and  beneficent  undertaking  ''  to  make  two  blades  of  grass  grow  where  only  one 
grew  before." 

In  the  census  of  1860  the  area  of  improved  land  in  the  United  States  is  set 
down  at  103,110^720  acres,  and  the  unimproved  land  at  244,101,818  acres,  or, 
in  other  words,  for  every  two  acres  of  improved  lands,  wo  have  three  acres  of 
unimproved  lands. 

The  Rooky  mountains  contain  an  abundant  supply  of  water  for  irrigating  the 
plains  at  their  base,  and  the  opening  of  inigp,tiug  canals  on  our  western  plains 
will  inauguiate  a  new  era  of  agricultui;|^  prosperity  in  a  region  which  has  hith- 
erto only  furnished  grass  for  the  bufialo  and  hunting  grounds  for  the  Indian. 

•HINA. 

It  is  my  intention  in  aecompanying  the  embassy  of  the  United  States,  at  the 
Head  of  which  is  Hon.  J.  Ross  Browne,  the  recently  appointed  minister  to  China, 
to  examine  that  vast  and  comprehensive  net-'work  of  irrigating  canals  and  water- 
works which  contribute  so  much  to  the  riches  and  convenience  of  apeople  who  place 
agriculture  among  the  most  honorable  occupations  of  mankind.  If  the  investi- 
gation of  this  subject  meets  the  approbation  of  your  Department,  and  I  am  hon- 
ored with  a  commission  for  the  purpose,  it  will  be  a  pleasant  duty  to  unfold  to 
my, countrymen  a  system  which  supports  one-third  of  the  population  of  the  earth. 
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VALUE  OF  BIRDS  ON  THE  FARM. 


By  Edward  A.  Sabiuels,  Boston,  MASSAcmjSETT& 


That  oar  birds,  as  a  class,  are  eminently  beneficial  en  the  bum  is  now  veiy 
generally  acknowledged.  In  some  localities  wholesome  laws  have  been  enacted 
and  local  efforts  have  been  made  for  their  encouragement  and  protection ;  but 
the  old  prejudice  against  many  species,  because  a  few  have  been  detected  in 
misdemeanors,  is  stUl  too  generally  prevalent,  and  every  effort  should  be  made 
by  writers  and  students  in  natural  history  to  eradicate  it. 

"  I  have  said  that  this  prejudice  has  been  caused  by  the  misdemeanors,  real  or 
fanded,  of  a  few  species.  It  is  of  these  few  species,  and  their  nearly  allied  rela- 
tives, that  I  propose  to  speak  in  the  .present  paper.  None  of  our  birds  have 
caused  greater  controversy  among  horticultunsts  and  farmers  throughout  the 
oountiy  than  the  common  robin,  and  agricultural  papers  have  contained  long 
articles  relative  to  its  destructive  or  beneficial  qualities,  and  the  light  that  has 
been,  or  should  have  been,  shed  on  its  habits  is  great.  But,  unfortunately,  little 
is  practically  known  of  the  bird  save  that  it  eats  cherries  and  other  small  fruits, 
and  that  it  is  a  nuisance  generally.  I  have  had  a  fair  opportunity  during  the 
past  ten  years  of  discovering  what  its  relative  good  and  bad  qualities  are,  and 
from  my  own  observations,  and  those  of  others— careful  students  and  good 
observers— I  have  arrived  at  the  conclusion  that  the  robin  as  a  species  is  vastly 
more  beneficial  than  injurious  on  the  farm,  taking  into  consideration  all  the  inter- 
ests of  rural  economy. 

I  will  at  the  outset  frankly  acknowledge  that  to  small  fruit  growers  the  bird 
is  very  often  a  pest ;  that  it  has  a  love  for  ripe  cherries  and  berries,  and  that  it 
often  takes  more  than  a  fair  share  to  itself;  but,  admitting  this  injniy,  which 
occurs  during  a  short  season  of  the  year  only,  what  is  the  amount  of  harm  done 
in  comparison  with  the  benefits  the  bird  renders  to  the  farm  through  the  remain- 
der of  the  year  f  My  observations  regarding  the  food  of  the  robin  have  been 
made  both  by  watching  the  bird  in  various  seasons  of  different  years  and  by 
examining  the  contents  uf  stomacha  of  dead  specimens  killed  in  a  variety  of 
localities  and  seasoDS.  I  have  also  been  assisted  by  students  in  different  parts 
of  the  country,  who  have  sent  me  many  specimens,  and  have  examined  others, 
making  full  memoranda  of  the  contents  of  the  stomachs  of  the  birds.* 

Beginning  with  January  and  continuing  through  February,  I  find  that  in  a 
few  specimens  which  were  killed  in  the  middle,  western,  and  New  England 
States,  the  contents  of  the  stomach  consisted  in  nearly  the  following  proportion : 
Of  barberries,  2  ;  seeds,  3 ;  insects,  3  ;  a  few  larv®,  3 ;  cedar  berries,  4 ;  or,  in 
other  words,  mention  is  made  of  barberries  twice  where  insects  are  spoken  of 
three  times,  larvffi  twice,  cedar  berries  four  times,  &:c  We  can  see  that  during 
these  two  months  the  food  must  necessarily  have  l>een  meagre ;  and  although  a 
few  insects  were  obtained,  the  greater  part  of  the  diet  consumed  of  seeds  and  wild 
licnies,  which  wei*e  of  little  value  to  the  agriculturist ;  allowing  reasonable  margin, 
and  supposing  that  a  portion  of  the  insects  were  benefici^,  we  may  conclude 

*  Special  acknowledgments  are  due  for  specimezu  and  memoranda  to  D.  D.  Uaffhes, 
Marsban,  Mich. ;  E.  B.  Maynard,  Newtonville,  Blass. ;  E.  E.  Perry,  Volusia,  Florida ;  L.  E. 
JEtickaecker,  D.  Sampson,  and  H.  A.  Pnrdee.  In  presentine  memoranda  of  the  food  of  the 
roMn  it  will  be  most  oonyenient,  perixapa*  to  mmngti  them  by  months. 
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that  through  January  and  Febraary  the  robin  is,  in  conBeqnence  of  the  variety 
jf  its  food,  proportionately  beneficial  four  units,  (being  four-fifths  of  its  insect  food,) 
while  it  is  injurious  one  unit,  (the  amount  of  beneficial  insects  it  possibly  destroys,) 
and  neutral  nine  units ;  or,  in  other  words,  during  the  59  days  in  these  two  months 
it  is  beneficial  five-fourteenths  of  the  time,  or  about  21  days ;  injurious  about 
4j^  days,  and  neutral  the  remainder  of  the  time.  During  March  a  larger  number 
01  birds  were  examined,  and  the  following  memoranda  nulde  of  their  fc^  in  about 
the  stated  proportions:  Small  insects  and  spiders,  5  parts,  (or  mentioned  five 
times;)  barberries  and  partridge  berries,  4;  seeds,  5;  larvae,  (some  canker 
worms  and  grubs,)  4;  earth-worms,  2;  with  other  substances,  such  as  pieces  of 
grass,  pebbles  and  leaves.  We  can,  therefore,  from  the  above,  safely  conclude 
fliat  in  March  the  robin  is  beneficial  by  destroying  insects  and  larva,  eight 
units ;  injurious,  (by  destroying  ben^cial  insects,)  one  unit ;  and  neutral  eleven 
imits— or,  beneficial  eight-twentieths  of  the  time,  or  about  12^  days;  injurious 
1^  days,  and  neutral  the  remainder  of  the  month.  In  April  I  find  in  various 
memoranda  from  different  sections  that  in  almost  all  cases  the  food  consists 
of  earth-worms,  3  parts;  larv»,*2;  caterpillars,  2;  insects,  3;  barberries  and 
seeds,  3.  Taking  the  larv®  and  insects  at  six  units,  allowing  one  unit  for  the 
probable  proportion  of  beneficial  insects  destroyed,  and  placing  the  earth-wormSi 
berries  and  seeds  in  the  list  of  neutrals,  six  units,  we  find  that  during  April 
the  bird  is  beneficial  six-thirteenths  of  the  time,  or  about  14  days,  injurious 
2^  days,  and  neutral  the  remainder  of  the  time. 

In  May,  also,  the  robin  subsists  on  earth-worms,  larv»,  and  insects ;  and  I 
cannot  find  that  its  food  then  differs  essentially  from  that  in  April,  and  we  will 
consider  it  to  be- beneficial  14  days,  injurious  2^  days,  and  neutral  the  remainder 
of  the  month. 

In  June  the  bird  is  eminently  beneficial.  It  is  during  this  month  that  the 
young  birds  are  reared,  which  require  to  be  fed  entirely  upon  animal  food,  such 
as  soft  larvse  and  worms,  and  the  parents  are  busy  from  ''early  dawn  till  dewy 
eve"  in  securing  for  their  family  a  liberal  diet.  It  will  be  remembered  that  the 
warmth  of  the  sun  has  now  become  so  great  that  earth-worms  are  driven  below 
the  surface  of  the  ground  for  proper  moisture,  and  are,  consequently,  beyond  the 
reach  of  the  robin.  Gut-worms  and  other  terrestrial  larvse  furnish  the  principal 
supply,  and  the  number  destroyed  by  a  single  pair  of  robins  during  this  month 
is  immense.     I  have  had  several  opportunities  for  noticing  this  fact. 

Near  the  house  in  which  I  was  residing,  a  pair  of  these  birds  had  nested  in  an 
elm  tree,  and  paid  frequent  visits  to  the  &wn  near  by.  They  hunted  their  food 
in  the  manner  peculiar  to  the  R)ecies,  hopping  a  few  steps,  then  pausing  to  scan 
the  ground,  and  discover  the  lurking  places  of  the  grnbs,  their  food.  The  instinct 
with  which  they  ascertained  the  presence  of  the  larvae  was  wonderful,  and  I 
never  could  detect  the  signs  that  guided  them.  In  the  midst  of  their  hop  or 
run  they  w^ould  stop  inst^intly,  or  turn  abruptly  from  their  course,  and,  with  a 
quick  series  of  pecks  or  diggings  with  the  beak,  the  dul;  and  grass  was  removed, 
and  the  worm  seized  and  borne  away  to  the  young  birds.  On  no  occasion  have 
I  seen  the  robin  remove  the  earth  from  its  prey  by  scratching  with  its  feet, 
although  it  often  digs  down  to  the  depth  of  perhaps  an  inch  with  its  beak.  The 
pair  auuded  to  above  destroyed,  by  actual  count,  24  and  27  grubs  (cut-worms) 
m  the  lapse  of  an  hour,  and,  on  another  occasion,  26  and  30  of  the  vermin  in 
the  same  period.  All  these  insects  were  fed  to  the  young  birds,  and  nothing  else, 
the  season  being  very  dry,  and  earth-worms  hard  to  obtain.  On  another 
occasion  I  watched  a  pair  of  these  birds,  and  saw  them  in  an  hour's  time  bring 
to  their  family  of  four  young  over  40  cut-worms  and  smooth  caterpillars,  and,  I 
think,  a  few,  very  few,  earth-worms.  The  young  were  not  half  grown,  but  the 
parents  were  constantly  employed  in  furnishing  them  with  food.  These  facts 
may  seem  improbable,  and  I  confess  that  I  would,  if  not  familiar  with  the  habit^ 
of  our  birds,  be  almost  inclined  to  doubt  that  the  yoxmg  birds  have  such  tre- 
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mendons  powers  of  digestion.  But  it  must  be  remembered  that  the  caterpillars 
and  other  larvae  are  composed  almost  entirely  of  jnice%  and  their  digestion  is 
comparatively  a  matter  of  little  difficulty.  Professor  Treadwell,  of  Gambridge, 
Massachusetts,  in  an  exceedingly  interesting  ezperiment  ia  the  rearing  of  two 
voung  robins,  coiroborates  my  own  experience  most  fully.  A  brief  account  of 
Ids  observations  will  not  be  without  value  here.  When  caught  the  two  birds 
were  quite  young,  their  tail  feathers  being  less  than  an  inch  in  length,  and  the 
weight  of  each  about  25  pennyweights,  less  than  half  the  weight  of  the  full 
grown  birds.  Both  were  plump  and  vigorous,  and  had  evidently  been  recently 
turned  out  of  the  nest.  He  bc^ran  feeding  them  with  earth-worms,  giving  three 
to  each  bird  the  first  night.  The  second  day  he  gave  them  ten  worms  each, 
which  they  ate  ravenously.  Thixiking  this  beyond  what  their  parents  could 
naturally  supply  them  with,  he  limited  them  to  this  allowance.  On  the  third 
day  he  gave  them  eight  worms  each  in  the  forenoon,  but  in  the  afternoon  he 
found  one  becoming  feeble,  and  it  soon  lost  its  strength;  refused  food,  and  died. 
On  (^>ening  it  he  found  the  crop,  gizzard,  and  intestines  entirely  empty,  and  con- 
oludedr  therefore,  that  it  died  from  want  of  std&cient  food,  the  efieot  of  hunger 
bdn^  increased,  perhaps,  by  the  cdd,  as  the  thermometer  was  about  60°. 

The  other  bird,  still  vigorous,  he  put  in  a  wanner  place  and  increased  its  food, 
^ving  it  the  third  day  15  worms,  on  the  fourth  24,  on  the  fifth  25,  on  the 
sixth  30,  and  on  the  seventh  31  worms.  They  seemed  insufficient,  and  the  bird 
appeared  to  be  losing  plumpness  and  weight.  He  now  be^an  to  weigh  both  the 
binl  and  its  food.  On  the  15th  day  he  tried  a  small  quantity  of  raw  meat,  and, 
finding  it  readily  eaten,  increased  it  gradually,  to  the  exclusion  of  worms.  With* 
it  the  bird  ate  a  large  quantity  of  earth  and  gravel,  and  drank  freely  after 
eating.  By  the  table  it  appears  that,  though  the  food  was  increased  to  40  worms, 
weighing  20  pennyweights,  on  the  11th  day,  the  weight  of  the  bird  rather  fell 
off^  and  it  was  not  until  the  14th  day,  when  he  ate  68  worms,  or  34  penny- 
weights, that  he  began  to  increase.  On  this  day  the  weight  of  the  bird  was 
24  pennyweights;  he  therefore  ate  41  per  cent,  more  than  his  own  weight  in 
12  hours,  weighing  after  it  29  pennyweights,  or  15  per  cent,  less  than  the  food 
he  had  eaten  in  that  time.  The  length  of  these  worms,  if  laid  end  to  end,  would 
be  about  14  feet,  or  ten  times  the  length  of  the  intestines.  The  question  imme- 
diately presents  itself,  how  is  this  immense  amount  of  food  required  by  the  young 
birds  supplied  t  Solely  and  entirely  by  the  continued  labor  of  the  patents* 
Suppose  a  pair  of  old  robins  with  the  usual  number  of  four  young  ones ;  these 
would  roquire,  according  to  the  consumption  of  this  bird,  250  worms,  or  their 
equivalent  in  insect  or  other  food,  daily.  Suppose  the  parents  to  work  ten  hoursL 
or  600  mmutes,  to  procure  this  supply.  This  would  be  a  worm  to  every  2| 
minutes ;  or  each  parent  must  procure  a  worm  or  its  equivalent  in  less  than  five 
minutes  during  ten  hours,  in  addition  to  the  food  required  for  its  own  support 
After  the  thirty-second  day  the  bird  had  obtained  its  full  size.  Its  food  had  been 
weighed  daily,  and  averaged  15  pennyweights,  two  or  three  earth-worms,  and  a 
small  quantity  of  bread  each  day,  the  whole  being  equal  to  18  pennyweights  of 
meat,  or  36  pennyweiffl\ts  of  earth-worms. 

We  have  seen  that  during  the  month  of  June  the  robin  with  its  family  subsists 
almost  entirely  upon  insect  food,  whibli  consists  of  larv»  and  other  soft  grubs,  but 
very  few  hard-shelled  insects,  such  as  beetles,  &o.,  being  killed,  and  but  few 
seeds  and  berries  being  available.  We  can  safely  conclude,  then,  that  the  robin 
is  beneficial  eight-tenths  of  the  time,  or  24  days ;  injurious,  3  days. 

In  July  the  bird  is  most  injurious.  It  is  now  that  cherries  and  other  small 
fruits  are  ripe,  and  the  young  birds  are  out  of  their  nests,  subsisting  largely  upon 
these,  but  also  eating  some  insects.  I  find  that  in  all  localities  the  following 
memoranda  are  given  of  the  bird's  food :  cherries,  4 ;  worms,  2 ;  berries,  2 ; 
that  is,  these  articles  of  diet  are  mentioned  in  this  proportion  and  progression ; 
from  which  we  see  that  the  old  birds,  and  young  just  out  of  the  nest,  feed  largely 
upon  small  fruits 
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But  it  must  be  borne  in  mind  that  a  second  brood  is  most  generally  rearod 
during  this  month;  when,  of  course,  the  parents  axe  as  beneficial  as  during  June, 
the  young  being,  of  necessity,  fed  upon  insect  food. 

The  parents,  then,  are  beneficial  to  the  extent  of  their  destroying  injurious 
insects  for  their  second  family,  and  the  first  fomily  of  young  are  injurious  to  the 
extent  of  subsisting  almost  entirely  upon  small  fruits.  It  is  well  known  that 
young  birds  when  growing  reqm'ro  a  greater  amount  of  food  than  those  which 
have  left  the  uest^  and  we  may  safely  assume  that  the  amount  of  injury  done  by 
the  first  family  is  fully  balanced  by  the  benefit  rendered  by  the  parents  in  rearing 
the  second  brood,  so  that  if  we  accept  the  preceding  memoranda  for  July,  we 
shall  at  least  be  on  the  safe  side,  and  be  fair  to  the  birds.  We  will,  therefore^ 
consider,  for  the  sake  of  allowing  a  margin,  that  during  July  the  robin  is  bene- 
ficial 3  units  in  10,  injurious  6  units,  and  neutral  1  unit ;  or  is  beneficial  during  the 
month  9  days,  injurious  18  days,  and  neutral  4  days.  It  is,  of  course,  hardly 
Mr  to  put  the  amount  of  injury  as  being  actual,  for  who  among  our  £ruit-growen 
is  so  mean  as  to  deny  the  robin  any  of  nis  fruit,  notwithstanding  the  bird  labors 
for  him  so  earnestly  throngh  the  greater  portion  of  the  year.  I  have  often  asked 
farmers  who  had  lar^e  cherry  •rdiards  if  the  robin  troubled  them  much.  Theur 
reply  was  tliat  the  birds  generally  took  a  large  share^  but  if  ikej  didn't  get  it 
the  fruit  would  rot  on  the  trees.  I  remember  last  year  of  passing  throngh  a 
country  in  which,  a  very  large  crop  of  cherries  bjeing  upon  the  tree%  of  course 
the  robins  were  busy,  but  I  noticed  that  for  one  robin  in  the  trees  there  were  two 
on  a  newly  ploughed  piece  of  ground.  I  stopped  and  asked  the  fanner  upon 
whose  land  the  trees  stood  if  he  liad  noticed  that  the  robins  were  very  trouble- 
some. He  replied  that  while  his  cherries  were  ripe,  and  the  surface  of  the  ground 
was  dry,  the  robins  fed  upon  the  £:uit.  '^  But,''  said  he,  ^'  I  beffan  to  break  up 
this  piece  of  greensward  yesterday,  and  it  seems  to  me  that  all  uie  robins  in  the 
country  are  flocking  on  it."  "  Do  you  think  they  prefer  the  worms  and  insects 
to  the  cherries?"  I  inquired.  "  Certainly,"  he  replied,  "  and,  if  they  didn't,  I 
should  not  care,  ^r  I  can't  afibrd  to  take  myltands  ofi'of  haying  and  hoeing  for 
the  sake  of  marketing  a  few  cherries.  I  take  what  I  want  and  give  my  neigh- 
bors and  the  birds  the  same  privilege ;  but  I  notice  that  half  the  crop  will  rot 
on  ihe  trees."  It  seems  to  me  that  the  whole  truth  of  the  matter  is,  that  when 
insect  food  is  unavailable,  the  robing  and  other  thrushes  have,  from  necessity,  to 
depend  upon  the  small  fruits  for  subsistence.  « 

During  August  the  robin  feeds  upon  small  fruits,  and  principally  upon  insects, 
larvse,  worms,  and  spiders.  My  notes  show  about  the  following  proportions: 
insects,  3  parts ;  berries,  4 ;  larvee,  1 ;  spiders,  1 ;  seeds,  1 ;  showing  that  it  is 
beneficial  about  four-tenths,  or  about  12  days  ^  injurious  perhaps  three-tentbs,  or 
9  days ;  and  neutral  10  days,  in  September  and  October  wild  cherries  and 
.other  wild  fruits  and  seeds  furnish  a  large  share  of  the  subsistence  of  the  bird ; 
but  gi-asshoppers  and  other  insects  are  eaten  in  large  numbers. 

In  a  considerable  number  of  specimens,  the  following  memoranda  are  made  : 
"  September  4,  grasshoppers;"  "  September  10,  small  insects  and  worms ;"  **  Sep- 
tember 16,  largo  green  worms,  small  insects,  and  a  few  seeds;"  "  September  IG, 
large  insects  and  a  few  stones  of  small  fruits;"  "  September  25,  whortleberries;" 
''  October  23,  stones  and  small  insects ;"  '^  October  25,  worms,  spiders,  and  small 
beetles ;"  "  October  28,  insects  and  worms."  From  tiiese  notes  we  gather  that 
the  robin,  during  September  and  October,  is,  by  feeding  principally  upon  insects, 
beneficial  at  least  5  units,  and  by  destroying  beneficial  insects  and  eating  cul- 
tivated fruits,  iujm-ious  perhaps  3  units,  and  neutral  2  units ;  or  beneficial 
one-half  the  time  or  30  days,  injurious  1 8  days,  and  neutral  13  days.  During  No- 
vember and  December,  at  which  period  most  of  the  birds  have  migrated  to  the 
southern  States,  the  robins  remaining  in  the  north  subsist  principally  upon  seeds  of 
various  shrubs  and  barberries ;  ana,  as  insects  are  few,  the  food  ol  the  bird  may 
be  considered  as  neutral  in  an  eeonomio  point  of  view.     In  a  great  many  mem- 
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oranda  I  find  that  barberries  and  paitridge  berries  are  always  mentioned,  but 
inseots  only  once  j  and  the  greatest  margin  we  can  allow  the  bird  would  be, 
in  these  two  months,  9  parts  neutral,  and  1  beneficial ;  or  beneficial  G  days,  and 
neutral  54  days. 

In  simmiing  up  the  operations  of  the  robin  for  the  whole  year  we  find  that  it 
is  beneficial  142^  days,  injurious  59.}  days,  and  neutral  163  days.  The  good 
that  it  thus  renders  the  interests  of  agriculture  is  certainly  sufiicicnt  to  entitle 
the  bird  to  the  consideration  of  the  laimer  at  least,  and  when  its  services  are 
weighed  against  the  comparatively  small  injuries  inflicted  on  a  few  small  crops, 
the  ill  treatment  that  it  too  often  receives  ought  to  be  regarded  as  shameful  and 
outrageous.  ' 

It  IS  hardly  necessary  here  to  speak  of  the  services  rendered  by  the  sjmiTows 
and  finches,  whose  young  are  reared  on  the  larvse  of  noxious  ingects^  or  of  the 
warblerSy  those  lively,  interesting  little  birds  that  we  meet  in  the  most  retired 
localities ;  or  the  vireos,  those  fmiliar  little  friends  of  ours;  or  the  fiy-catchers, 
all  of  which  feed  exclusively  upon  insect  food.  Neither  is  it  necessary  to  dwell 
upon  the  merits  of  the  swifts  and  swallows,  and  ni^ht-jarSi  (whippoorwills  and 
night-hawks,)  all  of  which  are  now  recognized  by  intelligent  farmers  as  being 
eminently  beneficial;  and  about  which  uiere  is  no  controversy.  But  there  are 
two  other  families  which  are  much  disliked,  and  both  are  deserx'ing  of  the  far- 
mer's best  protection.  These  families  are  the  woodpeckers  and  tiie  cuckoos. 
Of  the  first  of  these  groups,  the  best  known  to  ruralists  is  the  woodpecker,  known 
as  the  sapsucker,  and  it  is  the  misdemeanors,  real  or  fancied,  of  this  bird  that 
have  brought  the  whole  of  its  relatives  into  disrepute.  This  is  not  bo  much  the 
result  of  reasoning  regarding  analogy  of  habits  in  different  species,  as  it  is  the 
eSeci  of  looseness  in  nomenclature,  of  confusion  in  the  names  of  birds  in  difier- 
ent  sections.  For  instance,  in  New  England  the  hairy  woodpecker  (P.  vellosus) 
and  the  downy  woodpecker  (P.pubes^ns)  are  both  called  the  sapsuckor;  and 
in  the  western  States  the  yellow-bellied  woodpecker  {S,  varius)  is  generally 
known  by  that  name,  though  in  some  localitios  all  the  species  are  called  sap- 
sackers,  as  the  following  incident  will  show :  During  a  surveying  excursion  in 
Ohio  in  the  spring  of  1865, 1  was  with  a  party  of  woodmen  and  surveyors  for  a 
number  of  days.  On  one  occasion  a  yellow-bellied  woodpecker  was  busy  in 
knocking  off  the  bark  of  a  dead  stub,  and  such  was  its  industry  that  I  was  per- 
mitted to  approach  within  20  feet  of  its  station. 

"What  are  you  looking  at  that  plaguey  sapsucker  forf  inquired  one  of  the 
men.  "  Shoot  it ;  it  is  the  scamp  that  spoils  all  our  £ruit  trees."  "  Pooh,"  I 
replied,  *^  that  bird  is  no  sapsucker.  Don't  you  see  that  the  stub  is  dead,  and 
there  is  no  sap  in  it  t''  "  That  makes  no  difference,"  exclaimed  one  of  the  others  ; 
"it  is  only  amusing  itself  knocking  off  the  bark ;  it  is  a  humbug."  "  Humbug  or 
not,"  said  the  first  man,  "  we'll  see  what  it  is  made  of;"  and  l^fore  I  could  pre- 
vent him  he  seized  my  gun  and  shot  the  bird.  At  that  moment  a  red-headed 
woodpecker  alighted  on  a  tree  near  bv,  and  at  the  exclamation  from  one  of  the 
men,  "  There's  another  sapsucker,"  the  man,  who  still  held  the  gun,  fired  the 
loaded  barrel,  and  the  second  bird  fell  to  the  ground.  I  saw  that  an  opportu- 
nity had  arrived  in  which  a  useful  lesson  might  be  taught  these  men.  Taking 
the  birds,  I  showed,  though  they  had  been  regarded  as  of  the  same  species,  they 
were  entirely  different,  and  consequently  but  one  could  be  the  true  sapsucker. 
I  then  proceeded  to  dissect  both  specimens.  In  the  stomach  of  the  yellow-bel- 
lied woodpecker  I  found  the  grubs  of  five  boring  beetles,  the  wings  of  at  least  a 
dozen  small  wood-eating  beetles,  some  ants,  and  a  little  vegetable  matter.  In 
the  stomach  of  the  red-headed  woodpecker  were  two  or  tmree  of  the  stones  of 
some  small  berries,  some  ants,  a  beetle,  and  seven  grubs  or  borers.  It  was  a 
tangible  fact  to  these  men  that  the  woodpeckers,  instead  of  subsisting  upon  the 
sap  of  trees,  were  eminently  insect  feeders,  and  it  was  gratifying  to  me  to  hear 
them,  a  day  or  two  afterward,  tellbg  some  of  their  friends  what  I  had  discov- 
ered to  them;  and  cautioning  them  against  killing  "  sapsackers."     I  would 
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remark  that  these  same  men,  before  I  left  them,  learned  to  distin^ish  the  differ- 
ence between  the  hairy,  downy,  red-headed,  and  yellow-beUied  woodpeckers, 
all  of  which  they  had  until  then  called  eapsnckers. 

The  following  memoranda,  made  in  different  localities  and  at  different  periods, 
will  give  an  idea  of  the  diet  of  some  of  onr  small  woodpeckers :  Of  the  downy 
woodpecker — "  March  8,  contents  of  stomach,  stones,  larvae  of  onall  insects  f 
"  March  12,  larvae  and  insects ;"  "  March  21,  large  se^ls  and  insects ;"  "  Jane  2, 
small  insects  and  stones;"  "September  10,  soft  worms  and  larvae;"  "Septem- 
ber 16,  small  insects;"  "November  24,  seeds,. grubs,  small  insects:^  "Novem- 
ber 30,  seeds  and^larvae ;"  "  January  2,  small  insects  and  stones."  Of  the  hairy 
woodpecker  I  have  but  two  memoranda :  "  September  28,  contents  of  stomach, 
larvae  of  borers  and  ants ;"  "  March  4,  larvae  and  insects,  apparently  a  few  pieces 
of  bark  or  other  vegetable  matter."  Golden-winged  woodpecker  or  flicker: 
"  October  14,  seeds,  one  beetle ;"  "  October  23,  pieces  of  apple,  a  wasp,  snubll 
insects;"  "October  19,  small  insects;"  "November  10,  ants."  Yellow-bellied 
woodpecker :  "  September  17,  black  ants,  pieces  of  bark ;"  "  October  9,  barber- 
ries, partially  dried,  beetles;"  "  October  10,  a  few  beetles ;"  "October  21,  a  few 
larvae  and  ants ;"  "  March  9,  small  insects  and  ants." 

I  think  that,  when  the  foregoing  testimony  is  read,  the  usefulness  of  the  wood- 
pecker, not  even  excepting  the  sapsncker,  will  be  acknowledged  by  all  candid 
minds.  In  addition  to  this  evidence,  I  w^ould  submit  the  observations  of  the 
earlier  and  well  known  writers  on  ornithology,  for  the  purpose  of  corroborating 
the  iacts  presented. 

Audubon  says : 

The  yellov^-beUied  woodpecker  prefers  the  interior  of  the  forent  during  the  tprmcp  aikd 
gummer,  seldom  showinr^  itself  near  the  habitations  of  miin  at  those  ieasons.  Its  fooa  con- 
sists of  wood,  worms,  and  beetles,  to  which  it  adds  small  i^rapes  and  various  berries  duiixig 
autumn  and  winter. 

Wilson  says : 

The  habits  of  this  species  are  similar  to  those  of  the  hairy  and  the  downy  woodpeektfif 
with  which  it  generally  associates.  The  principal  food  of  these  birds  is  insects,  and  they 
seem  particularly  fond  of  frequenting  orchards,  boring  the  trunks  of  apple  trees  in  their 
eager  search  alter  them.  On  opening  thorn  the  stomach  is  found  generally  filled  with  firi^- 
ments  of  beetles  and  gravel. 

Speaking  of  the  downy  woodpecker,  he  says : 

Mounted  on  the  infected  branch  of  an  old  apple  tree  where  insects  have  lodged  their  cor- 
roding and  destructive  brood  in  crevices  in  the  hark  and  the  wood,  he  labors  sometimes  for 
half  an  hour  before  he  has  succeeded  in  dislodginj^  and  destroying  them.  Were  the  sap  of 
the  tree  his  object,  the  saccharine  juice  of  the  birch,  the  sugar-maple,  and  teveral  others, 
would  be  much  more  inviting,  because  more  sweet  and  nourishing  than  that  of  either  the 
pear  or  the  apple  tree ;  but  I  have  not  observed  one  mark  upon  the  former  for  ten  thousand 
that  may  be  seen  upon  the  latter.  Besides,  the  early  part  or  the  snrmg  is  the  season  when 
the  sap  flows  most  abundantly,  whereas  it  is  only  during  the  montns  of  September,  October, 
and  November  that  he  is  seen  so  indefatigably  engaged  in  orchards,  probing  every  cerack  and 
creviee,  boring  through  the  bark,  and,  what  is  worth  remembering,  chiefly  on  the  south  and 
the  southwest  side  of  the  tree,  for  the  eggs  and  larvae  deposited  there  by  the  countless  swarms 
of  summer  insects. 

Dr.  Henry  Birant,  of  Boston,  one  of  our  most  careful  and  unprejudiced  orni- 
thologists, exammed  the  stomachs  of  several  specimens  of  the  yellow-bellied 
woodpecker,  and  makes  the  following  observations  regarding  the  species ; 

The  general  shape  of  the  whole  tongue  is  not  much  unlike  that  of  the  robin;  the  ciliated 
edges  snow  an  analogy  to  the  mdiphagida,  and  indicate  that  the  sap  of  the  trees  pecked  by 
them  may  form  a  portion  of  their  food.  In  the  stomachs  of  the  six  individuals  examined  by 
me,  fragments  of  the  inner  bark  were  found  in  ail,  so  that  it  can  hardly  be  presumed  to  have 
been  accidentally  introduced.  Insects,  however,  probably  form  their  chief  diet,  as  all  the 
stomachs  examined  also  contained  insects,  the  quantity  of  which  was  greater  than  that  of 
the  fragments  of  bark.  In  one  bird  there  were  two  larvft  of  a  boring  beetle,  so  large  that 
there  was  not  room  enough  in  the  stomach  for  both  at  once,  and  one  remained  in  the  lower 

Sarfe  of  the  oesophagus,    if  these  were,  as  ia  probabla,  the  lanraa  of  the  saperda,  they  woald 
o  more  damage  tluun  twenty  woodpeckers.  / 

That  the  cuckoos  are  alflo^  in  a  great  measure,  unjustly  accused  of  misohiefi  I 
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am  oonvi&oecL  Memoranda  of  tbd  contents  of  stomacbB  of  our  two  specios^  from 
many  localities^  all  agree  in  giving  caterpillars  and  canker-worms  as  tho  prind* 
pal  objects.  Tbey  both  occasion«Jly  make  a  piratical  raid  on  the  eggs  or  young 
of  their  neighbors.  Bat  such  occurrences  are  rare ;  and,  sbce^  if  the  parent  birds 
show  a  decided  resistance  to  tho  invader,  the  cuckoo,  which  is  a  coward,  beats  a 
hasty  retreat,  the  mischief  done  must  be  very  small  indeed,  when  compared  with 
the  benefits  rendered  the  farmer  in  the  destruction  of  m3rriad3  of  noxious  insects. 
I  would  unhesitatingly  recommend  them  to  the  protection  of  agriculturists  in  aU 
sections. 

There  now  remams  for  our  consideration  but  one  family  of  om*  bkds  which 
have  attracted  the  attention  of  farmers  and  others  in  consequence  of  their 
depredations;  and  this,  the  corvidee,  (comprehending  the  crows,  jays,  &c.,)  is 
worthy  of  carefdl  examination.  These  bu*ds  unquestionably  render  some  benefits 
to  agriculture  by  destroying  noxious  insects;  but  it  is  also  undeniable  that  they 
do  infinitely  more  mischief  by  robbing  the  nests  of  small  bcMeficiaJ  birds.  I  have, 
until  recently,  been  the  champion  of  the  crow  and  its  relatives  j  but,  after  care- 
fully observing  their  habits,  I  have  been  compelled  to  acknowledge  that  the  ill- 
repute  in  whicm  they  ore  held  is  well  deserved.  Oases  innumerable  have  come 
to  my  knowledge  where  orchards  have  been  depopulated  of  robins  and  other  buds 
by  the  common  crow,  (in  one  instance  four  nests  of  young  birds  were  killed  in 
one  day  by  a  single  pair  of  these  pirates,)  and  the  mischief  thus  done  can  hardly 
be  estimated. 

Let  us  examine  the  habits  of  the  crow  through  all  tho  seasons  of  the  year,  and 
adopting  the  system  of  numerals  of  the  relative  values  of  the  bird  before  employed, 
ascertain  the  real  character  of  its  operations  on  the  farm.  Dmring  the  months 
of  January,  February,  and  March,  when  the  face  of  the  country  is  covered  with 
snow,  the  insects  being  dormant  and  the  small  birds  away  to  more  southern  dis- 
tricts, most  of  the  crows  migrate  from  the  northern  to  the  southern  States,  The 
few  that  remain  depend  upon  a  scanty  subsistence  of  seeds  of  wild  plants  and 
weeds,  acorns,  and  apples  that  have  been  left  on  the  trees  in  the  orchard  and 
frozen,  and  they  occasionally  capture  a  field-mouse  that  strays  from  its  nest  in 
the  stubble-field  or  swamp.  The  life  of  the  crow,  during  these  months,  is  one  of 
continued  starvation,  and  the  expression  *'  as  poor  as  a  crow"  may  be  applied  to 
it,  as  well  describing  its  condition.  It  succeeds  in  finding  the  cocoons  of  a  few 
lepidopterous  insects,  meets  occasionally  with  a  beetle  or  larva ;  on  the  whole* 
its  labors  during  these  months  may  be  called  beneficial,  although  the  good 
resulting  from  them  is  of  so  little  amount  that  we  might  safely  regard  it  as  neutral. 
But  to  be  beyond  the  chance  of  doinff  it  an  injustice,  we  will  assume  that  during 
the  three  months  above-mentioned  tne  crow  does  as  much  good  as  during  the 
month  of  April. 

Taking  the  unit  one  to  represent  tho  labors  of  each  day,  tho  crow  is  valuable 
during  January,  February,  and  March,  30  units  j  and  in  April  is  unquestionably 
30  units  more ;  for  its  food  then  consists  almost  entirely  of  noxious  insects  in 
their  difi*eTent  forms.  It  is  perfectly  safe  to  say  that  it  destroys  1,000  insects 
daily,  and  it  is  not  improbable  that  it  often  exceeds  this  number.  During  the 
first  half  of  May  its  labors  are  undoubtedly  beneficial,  for  its  food  still  consists 
almost  entirely  of  insects,  but,  after  the  middle  of  that  month,  when  tho  small 
birds  have  begun  to  lay  their  eggs  and  hatch  their  young,  tho  crow  divides  its 
diet  pretty  equally  between  them  and  the  insects.  Now  it  is  not  apparent,  at 
the  first  glance,  how  Inunenselv  injurious  it  becomes  the  moment  it  begins  to 
destroy  the  eggs  and  young  of  small  birds ;  but  we  can  demonstrate  it  to  an 
apjK-oximation.  We  will  afiow  that  during  the  latter  part  of  May  balf  of  its  food 
consists  of  injurious  insects  and  other  vermin.  It  is,  therefore,  beneficial  in  the 
whole  month  about  23  Units ;  but  it  is  perfectly  reasonable  to  assume  that  it 
daily  destroys  the  eggs  or  young  of  at  least  one  pair  of  sparrows,  four  in  number; 
one  pair  of  warblers,  four  in  nxunber,  and  one  pair  of  thrushes  or  starlings,  four 
in  numb<*T ;  for  I  have  known  one  pair  of  Canada  jays  to  kill  and  devour  the 
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callow-young  of  four  pair  of  snow-birds  (Junco  hyemoLiSj)  16  birds  in  all,  in  one 
forenoon.  Now  let  us  see  what  the  injury  amounts  to  when  the  crow  destroys 
the  four  eggs  or  young  of  the  sparrows^  warblers,  and  thrushes.  Ab  remarked  on 
a  preceding  pago^  the  ypnng  of  all  our  smaJl  birds  are  fed,  while  in  the  nest,  upon 
soft  caterpillars  and  insects.  Bradley  says  that  a  pair  of  sparrows  will  destroy 
3,360  caterpillars  for  a  week's  fiamily  supplies.  For  four  weeks,  at  the  lowest 
estimate,  the  young  of  our  sparrows  are  fed  on  this  diet,  and  the  fiamily  that  the 
crow  destroys  would,  in  that  time,  cat  at  least  13,440  insects ;  and  as  they  feed 
more  or  Ics:^  upon  the  same  diet  during  their  stay  in  the  north,  killing  certainly 
as  many  as  50  each,  daily,  the'  family  would  devour  200  per  diem,  or,  before  they 
would  migrate  in  September,  as  many  as  20,000.  The  warblers  are  entirely 
insectivorous:,  and  wo  can  certainly  allow  them  as  great  destructive  capacity  as 
the  spanows.  The  four  that  the  crow  destroys  would  have  devoured,  before  the 
autumual  migration,  at  least  30,000  caterpilhirs  and  grubs.  A  pair  of  thrushes 
have  l>een  seen  to  car]^  over  100  insects,  principally  caterpillars,  to  their  young 
in  an  hours  time.  If  we  suppose  that  the  fiamily  mentioned  above  is  fed  for  only 
six  hon»}  in  the  day,  they  would  eat  600  per  diem,  at  least,  while  in  the  nest, 
which,  being  three  weeks,  the  amount  would  be  12,600,  and  before  they  would 
leave  in  the  fall,  allowing  only  50  insects  each  per  day,  a  very  small  number, 
they  would,  in  the  aggregate,  kill  20,000  more.  Now,  we  find  that  the  crow,  in 
one  day,  destroys  birds  that  would  together  eat  96,040  insects  before  they  would 
leave  for  their  winter  homes,  or  about  96  times  as  many  as  it  would  eat  in  a  day  if 
its  food  consisted  entirely  of  the  same.  It  is,  therefoi^,  injurious  during  the  last 
half  of  May,  keeping  our  original  calculations  in  view,  598  units. 

During  tlie  whole  month  of  June  and  the  first  half  of  July,  it  is  at  least  doubly 
destructive;  for  its  young  are  possessed  of  voracious  appetite,  requiring  an 
abundance  of  food  to  supply  them.  Allowing,  then,  that  of  the  diet  of  the  parent 
bird  and  its  young,  half  consists  of  insects  during  this  period,  it  is  beneficial 
about  46  units ;  but  as  at  least  one-half  of  the  other  half  consists  of  young  birds 
and  Q^g'»,  it  is  injurious  during  the  same  period  at  le^st  96  units  daily,  or  4,320 
units  for  Jmie  and  the  first  half  of  July.  The  remaining  quarter  of  their  food 
during  this  lime  consists  of  berries,  and  various  small  seeds  and  reptiles;  and 
this  diet  may  be  considered  as  of  neutral  importance^  economically  speaking. 
During  the  last  half  of  July,  and  through  August  and  the  first  half  of  Septem- 
ber, its  diet  consists  of  about  half  insects  and  mice,  and  the  balance  of  berries 
and  small  fruits.  It  is,  therefore,  during  this  t^me  beneficial  about  30  units,  and 
is  not  injurious  otherwise  than  by  eating  garden  fruits  or  grain,  items  that  I  have 
not  considered  in  connection  with  its  food  during  the  year.  From  the  middle  of 
September  until  November  its  food  loees  much  of  its  fruit  character,  because  of 
the  failure  of  supply,  and  it  feeds  at  least  two-thirds  on  insects  and  other  noxious 
animals.  It  is,  therefore,  beneficial  30  units,  and  is  not  injurious;  and  during 
November  and  December  it  is  beneficial  to  about  the  same  extent  that  it  is  in 
February  and  March,  or  about  40  units. 

We  now  find,  in  a  general  summing  up  of  the  croVs  merits  and  demerits,  that 
during  the  v/hole  year  it  is  beneficial  to  the  amount  of  229  units,  and  that  it  is 
bjurious  to  the  extent  of  4,918  units.  I^  for  the  sake  of  the  greatest  indulgence, 
we  take  but  one-tenth  part  of  this  enormous  disproportion  as  the  actual  fact,  we 
still  have  an  exhibit  that  proves  at  once  that  these  birds  are  not  only  worthless, 
but  positively  injurious. 

The  limits  of  the  present  sketch  are  such  that  I  have  been  unable  to  pnssent 
more  than  a  brief  account  of  the  habits  of  some  of  our  more  familiar  birds;  and 
there  are  many  species,  even  whole  families,  that  I  have  not  mentioned,  but  those 
presented  have  excited  the  greatest  controversy  among  amculturists ;  and  if  I 
Lave  been  able  to  throw  any  light  upon  the  subject,  or  have  fortunately  been 
able  to  r(3movo  a  little  of  the  prejudice  existing  against  some  species,  I  shall  feel 
that  my  labor  has  been  a  pleasant  one,  and  Umt  it  has  been  well  rewardisd. 
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WINTER  BEE-KEEPING. 


By  Mrs.  Ex^ler  S.  Tipper,  BiaonxoN,  Iowa. 


The  winters  of  1865-'66  and  1866-'67  were  most  disastrons  to  bees.  Through- 
oat  the  whole  west  and  northwest  many  apiaries  were  decimated,  and  there  were 
few  bee-keepers  who  did  not  lose  more  or  less  colonies.  I  have  taken  much 
pains  to  ascertain  the  cause  of  this  general  loss,  to  discover  if  it  was  necessary, 
and  if  n«»t,  to  find  a  sure  way  to  prevent  the  like  in  future.  To  this  end  I  have 
corresponded  with  bee-keepers  in  all  parts  of  the  country,  receiving  letters  from 
every  State  in  the  Union,  with  many  statistios,  and  from  all  these  I  am  confirmed 
in  the  opinion,  that  all  losses  of  bees  in  winter  may  bo  avoided,  and  that  a 
proper  .knowledge  of  the  laws  which  govern  these  insects  may  be  made  useful 
to  such  a  degree  as  to  render  bee  culture  most  certain  in  its  results,  and  more 
independent  of  changes  in  seasons  than  any  other  rural  pursuit. 

A  l^rief  notice  of  the  causes  of  unsnccess&l  wintering  will  be  profitable.  From 
all  tlie  facts  which  I  have  gathered,  it  appears  that  the  greatest  loss  was  not  in 
the  coldest  sectiond  of  country,  but  in  those  where  the  greatest  and  most  sudden 
changes  occur.  In  Maine,  Michigan,  and  Minnesota,  the  loss  was  trifling  com- 
paied  with  that  sustained  in  Iowa,  Illinois,  Missouri  and  Kentucky.  A  colony 
of  bees  of  proper  size  to  maintain  the  requisite  heat  cannot  be  destroyed  by  cold. 
ITiCtuxe  has  bestowed  on  them  the  power  to  maintain  the  requisite  warmth  Ipr 
safety,  if  theur  owner  will  aid  them  in  keeping  their  numbers  good,  for  in  strengtb 
of  numbers  is  their  protection  against  cold. 

Where  bees  are  wintered  (as  they  are  in  a  majority  of  cases)  out  of  doors, 
and  mild,  pleasant  days  come  frequently  during  winter,  many  bees  are  drawn 
j&om  their  hives  by  the  bright  snn  to  become  chilled  and  lost  ^  and  thus  the  clus* 
ter  becomes  smaller  and  smaller  until  it  cannot  maintain  the  proper  temperature 
when  the  extreme  of  cold  follows.  In  steady  cold  winters,  where  bees  remain  in 
a  semi-torpid  state  and  continue  in  the  hive  for  months,  the  cluster  does  not  ^w 
smaller,  but  on  the  contrary  is  often  found  larger  in  size  in  the  spring;  because 
when  food  and  warmth  are  abundant,  brood  rearing  commences  in  December, 
and  numbers  of  voung  bees  swell  the  swarm  by  ApriL  It  is  well  to  remember 
that  neither  of  these  winters  which  proved  so  disastrous  to  bees  was  peculiar, 
and  therefore  we  must  look  further  back  for  the  causes  of  the  loss.  The  spring 
and  early  summer  of  both  these  years  were  very  favorable.  The  secretion  of 
honey  was  unusual,  and  bees  (as  their  instinct  always  prompts  when  honev  is 
abundant)  reared  much  brooa,  and  where  swarming  was  allowed  multiplied 
greatly.  Had  the  yield  of  honey  continued  good,  all  would  have  been  well.  But, 
on  the  contrary,  after  July  20th,  in  many  parts  of  the  northern  and  middle 
States,  owing  to  various  causes,  little  honey  was  secreted  ;  and  even  the  autumn 
pasturage,  usually  of  greatest  value  to  bees,  failed  entirely.  Keepers  found 
themselves  with  colonies  largely  increased  in  nuQibers,  but  too  often  occupying 
hives  nearly  empty  of  honey.  In  instances  where  from  some  cause  bees  had  not 
swarmed,  sufiicient  honey  for  winte;  use  had  been  gathered;  but  the  unfavorable 
autumn  weather  checked  brood  rearing  a  month  earlier  than  is  usual,  and  there- 
fore many  colonies  went  into  the  winter  weak  in  numbers,  though  with  honey 
enough.  Thus  many  keepers  met  in  the  spring  with  the  (to  them)  unaccountable 
accident  of  hives  heav}'^  with  honey,  but  no  live  bees  in  them ;  these  having  per- 
ished for  want  of  sufficient  numbei's.  One  great  cause  of  loss  in  these  seasons 
14 
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was  that  agents  of  movable  comb  hives  of  various  kinds  had  introduced  them 
largely  all  over  the  country,  with  no  care  to  impart  the  information  necessary  to 
enable  bee-keepers  to  use  the  hives  aright.  I  believe  the  movable  comb  prin- 
ciple in  a  plain  hive  indispensable  to  successful  t)ee  culture ;  but  the  very  facility 
with  which  bees  can  be  divided  in  these  hives  makes  them  dangerous  in  the  hands 
of  those  who  are  unacquainted  with  the  nature  and  instincts  of  the  bee.  Too 
many  bought  them  vntlx  the  idea  that  once  in  them  bees  might  be  multiplied  at 
wiU,  and  agents  too  often  encouraged  the  idea.  The  result,  as  inight  have  been 
anticipated,  was  most  disastrous.  In  many  counties  where  these  hives  were 
largely  sold  and  used,  hardly  a  living  colony  of  bees  could  be  found  in  them  the 
succeeding  spring.  Bees  had  been  transferred,  divided  and  subdivided,  until 
nothing  but  empty  hives  ^remained.  Of  course  the  hive  was  (most  unjustly)  held 
responsible  for  the  loss.  By  others  it  was  thought  and  asserted  that  some  fatal 
disease  had  prevailed  among  bees  to  cause  such  mortality }  but  investigation 
into  the  facts  has  not  disclosed  a  single  instance  where  this  was  the  case.  Com- 
plaints of  dysentery,  foul  brood,  and  oth6r  diseases,  proved  incorrect,  all  such 
troubles  having  been  caused  entirely  by  cold,  damp,  or  insufficient  food  and  ven- 
tilation. If,  then,  all  loss  was  ocoasioned  bv  unwise  inoreaso,  naturally  and 
artificially,  of  colonies,  prompted  by  a  ffood  yield  of  honey  in  swarming  ^eason^ 
and  succeeded  by  unusual  scarcity  in  late  summer  and  autumn,  what  security 
have  bee-keepers  in  the  future  f  I  believe  it  possible  so  to  keep  bees  that  ail 
colonies  may  be  safe  under  all  circumstances  in  any  season^  and  also  to  nake 
tiiem  profitable  always.  This  is  not  theory  alone  with  me^  for  in  ten  years  of 
bee-keeping  I  have  had  no  loss  to  complain  of,  experience  fully  sustaining  my 
ttieory.  A  strong  colony  of  bees  in  a  well-made,  movable  c#mb  hive,  of  proper 
size  and  shape,  is  always  safe,  can  take  care  oi  itself  against  all  enemies,  and 
may  be  wintered  anywhere,  if  properly  ventilated  and  stored  with  sufiident 
honey.  All  will  agree  in  this,  and  the  inquiry  is  how  bees  may  be  kept  in  tliis 
condition.  Swarming  is  the  way  which  nature  provides  for  an  increase  of  colo- 
nies, and  if  bees  are  not  allowed  to  swaim  they  should  be  divided  in  a  maimer 
resembling  their  natural  way  of  increase.  Division,  or  artificial  swarming,  may 
be  so  managed  asito  prevent  any  injury  to  the  parent  colony,  if  the  prindiplo 
which  governs  the  matter  be  understood,  and  no  step  taken  counter  to  f^einstinets 
of  the  bee.  Bees  may  be  inoieased  largely  if  care  be  taken,  but  where  one  has 
not  the  time  to  bestow  it  is  wiser  to  be  eontented  with  making  one  new  colony 
firom.each  old  one  in  a  season.  Even  this  rate  of  increase,  t£oiigh  it  may  bo 
safely  made,  will,  in  some  seasons,  prevent  the  storing  of  much  surplus  honey. 
Where  surplus  boney  is  more  an  oh^eot  than  increase  of  stock,  it  is  always  best 
to  make  one  new  colony  fix)m  two  old  ones,  which  practice  is  recommended  to 
all  be^nners  as  always  safe  and  sure  to  ^ve  most  surplus  honey.  Divisions 
should  be  made  as  early  in  the  season  as  the  bees  may  be  in  proper  condition. 
The  value  of  all,  both  old  and  new,  is  increased  when  swarming  is  over  by  the 
first  week  in  June.  Those  who  depend  on  natural  swarming  for  an  increase  of 
stock,  are  often  troubled  by  over-swarming.  They  would  be  glad  to  prevent 
more  than  the  issue  of  at  least  one  swarm  yearly  from  every  hive.  There  is  one 
sure  way  to  prevent  this.  So  soon  as  a  swarm  issues,  remove  the  hive  from 
which  it  came  to  a  new  location,  some  yards  away,  and  plaee  the  hive  into  which 
the  new  swarm  has  been  put  directly  where  the  parent  hive  stood.  The  princi- 
pal part  of  the  mature  bees  will  thus  find  their  way  into  the  new  hive,  and  that 
will  be  veiy  strong,  while  the  old  hive  will  contain  few  except  young  bees,  and, 
though  it  will  soon  be  populous,  no  after  swacm  will  issue.  I  have  seen  this 
tried  in  hundreds  of  cases  without  a  failure,  and  believe  it  a  perfect  and  simple 
way  to  prevent  the  issue  of  after  swarms. 

I  find  that  there  are  bee-keepers  in  all  new  parts  of  the  country  who  cannot 
conveniently  winter  bees  in  a  cellar  or  house,  as  is  always  best  when  possible. 
They  must  winter  them  for  the  present  on  their  summer  stands,  even  if  such  a 
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Qonise  does  involve  the  consumption  of  a  greater  amount  of  honey.  Such  will 
find  no  trouble  if  they  use  a  square  or  upright  form  of  hive ;  be  sure,  by  actual 
weight,  that  the  bees  have  honey  enough,  and  have  ventilation  at  the  top  of  the 
hive,  that  moistuiie  may  escape  and  air  pass  freely,  even  if  the  entrance  noles  at 
the  bottom  become  blocked  with  snow  or  ice.  The  hive  known  as  the  American 
I  find  most  simple  in  construction,  with  the  fewest  unnecessary  complications, 
and  by  far  the  safest  winter  hive.  The  quantity  of  honey  necessary  to  secure 
safety  to  a  colony  through  the  winter  varies  much  with  locality  and  season.  By 
weighing  a  number  of  strong  colonies  last  year,  it  was  found  that  the  average 
consumption  was,  in  October,  4  pounds;  November,  4 J  pounds;  December,  2 J 
pounds;  January,  3  pounds;  February,  3  J  pounds;  March,  5  pounds,  and  April 
7^  pounds.  Judging  by  this,  no  colony  should  contain  less  than  30  pounds  when 
the  yield  of  honey  ceases  in  the  fall.  It  is  better  to  allow  too  much  than  a 
scanty  supply,  as  the  greatest  consumption  oomes  in  the  spring  for  brood  rearing^ 
and  if  the  supply  is  scant  then,  little  brood  wiU  be  reared  untU  flowers  bloom. 

If  colonies  have  not  ezM>ugh,  it  is,  in  most  cases,  best  to  unite  them  with  others, 
making  of  two  or  more  one  good  stock.  This  is  the  safest  and  least  troublesome 
way.  There  are,  however,  many  who  are  anxious  to  increase  then:  bees,  and 
unwilling  to  lessen  the  number  of  colonies  in  the  fall,  if  it  is  possible  to  save 
them  all.  They  do  not  regard  the  expenses,  if,  by  the  purchase  of  food,  they 
may  secure  safety  and  prosperity  to  all  their  weak  colonies.  These  may  feed 
iheir  bees,  and,  by  judicious  care,  build  them  up  into  ^ood  valuable  stock.  A 
little  Umely  expenditure  of  sugar  would,  I  doubt  not,  nave  saved  thousands  of 
ooloxues  the  past  two  years.  Feeding,  to  be  of  value,  must  be  so  managed  that 
the  supply  shall  be  so  regular  as  to  seem  to  the  bees  like  their  own  stoi^es. 
SpasBCfcbdic  feeding,  allowing  the  bees  to  suffer  from  want  of  food,  and  then  giving 
them  large  quantities,  is  worse  than  useless.  It  should  commence  when  bees 
fizst  oease  to  find  honey  out  of  doors,  and  then  continue  so  regularly  that  they 
mi^  never  want  until  blossoms  appear  in  the  spring.  How  to  do  this  was  the 
difficalty,  but  a  feeder  has  been  patented  by  Edwara  Harrison,  of  Sprinje^fleld, 
OUo,  wlm^  supplies  a  want  long  felt  by  bee-keepers.  By  its  use  ^  ^od  is 
placed  direotly  over  the  eiuster,  where  it  is  always  at  hand,  and  can  be  reached 
by  the  bees  in  the  coldest  weather.  It  can  also  be  filled  without  distorbing  tbe 
bees,  and  no  robbws  aie  attracted  by  it.  Its  cheapness  and  sixnplioity  ^vill  make 
it  indispensable  to  all  who,  for  any  reason,  are  obliged  to  give  aid  to  their  beei^ 
"So  one  mnst  attempt  to  feed  any  colony  weak  in  numbess,  unless  it  oan  be  kept 
in  ft  cellar  or  vxmi  when  the  temperature  is  above  the  ficeedng  point  It  is 
elaamed  lor  the  Italian  bee  that  it  is  more  hardy  than  the  common  variely.  I 
think  the  Merence  is  in  the  fact  that  the  Italian  queens  axe  more  prolifioi  and 
tiie  bees  tear  m<Mre  brood,  under  the  same  circumstances,  and  thns  go  into  vinte 
quarters  with  a  stronger  ganison.  Their  ability  to  gather  honey  from  plants 
whidi  the  other  bees  do  not  visit,  is  a  ^eat  gain  to  them  in  poor  seasons.  Jn 
years  when  no  common  bees  for  miles  around  stared  honey  in  boxes,  no  coleny 
of  Italums  in  an  apiary  of  hundreds  failed  to  store  some.  The  lateon&voraUs 
seaeoDS  oaased  many  to  fear  that  some  sections  of  the  country  were  becoming 
overstocked  with  bees.  That  these  fears  are  groundless  is  proved  by  the  £EM3t 
diat  the  largest  apiaries  suffered  least,  and  not  one  instance  is  recorded  where 
an  apiary  well  managed  has  not  proved  profitable.  I  have  known  instances 
when^  only  half  a  doz«a  colonies  were  found  on  a  square  nnle,  and  every  one 
starved,  while  on  the  adjoining  mile,  possessing  precisely  the  aaxne  resomeSy 
200  colonies  found  enough  to  winter  on.  The  former  were  weak  in  the  spring, 
and  the  best  of  the  season  passed  befoie  they  were  in  condition  to  do  anything. 
When  all  bee-keepers  keep  all  their  colonies  strong  at  all  times,  we  shall  hear 
no  more  about  over-stocking,  or  loss  of  bees  in  winter. 
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FEEDING  BEEF  CATTLE  IN  THE  MIDDLE  STATES. 


By  WILLIA3I  C.  Lodge,  Clayiiont,  Delaware. 


GEASS-FSEDIKG  BEEVES. 

Without  entering  into  a  description  of  the  relative  merits  of  different  breeds 
of  stock  cattle  and  their  general  adaptability  to  grazing  or  feeding  purposes,  I 
simply  propose  to  consider  such  as  have  proved  most  profitable  to  the  grazier 
and  feeder  of  the  middle  States.  It  is  also  my  purpose  to  show  the  influence  of 
the  different  kinds  of  grasses,  the  quality  of  the  soil,  its  "lay*'  or  exposnre,  and 
the  effects  of  the  drinMng-water  upon  the  stock ;  for  it  is  essential  to  have  a 
combination  of  these  advantages  in  order  to  make  beef  of  the  best  quality  and 
largest  quantity  in  the  shortest  time. 

FEEDING    DISTRICTS. 

An  examination  of  the  large  beef  markets  throughout  the  country  will  indi- 
cate quite  conclusively  such  localities  as  are  best  adapted  to  grazing  and  feeding 
purposes,  except,  perhaps,  in  the  case  of  metropolitan  New  i  ork  city,  where  the 
demand  is  such  as  to  induce  the  best  beeves  to  be  brought  from  eztraoidinaiy 
distances. 

Beginning  a  tour  of  inspection  in  September  or  October,  a  period  in  which 
the  l^t  grass-fed  beef  is  exposed  for  sale,  we  find  in  Montreal  beef  of  poor 
quality,  dark  in  color,  and  with  little  or  no  admixture  of  fai  and  lean.  Coming 
south,  by  way  of  Portland,  Boston,  Buffalo*  Hartford,  and  Harrisburg,  we  find 
a  gradual  improvement,  while  the  qualit}*^  culminates  to  perfection  in  Philadel- 
phia. From  Philadelphia  west,  following  nearly  the  fortieth  degree  of  latitude, 
we  find  in  Wheeling,  Columbus,  Indianapolis,  Springfield,  'Q^i^ojy  ^^^  o^  to 
the  Pacific  ocean,  the  same  perfection  as  to  quality. 

From  Philadelphia  going  south,  by  way  of  Washington,  Richmond,  Baleigh, 
Ghaileston,  Montgomery,  and  on  to  Now  Orleans,  the  deterioration  is  propor- 
tionately more  rapid  than  is  the  improvement  in  coming  toward  Philadelphia,  an 
equal  distance  north  of  that  city.  Hence  wo  infer  that  the  belt  extending  from 
the  Atlantic  to  the  Pacific  ocean,  nearly  on  the  fortieth  degree  of  latitude,  offers 
the  best  facilities  for  successful  feeding. 

Taking,  in  the  month  of  February,  the  tour  indicated,  we  shall  not  find  the 
difference  in  the  quality  of  the  beef  so  marked,  owing  to  the  fac^  that  Indian 
com  is  used  as  the  principal  food.  It  is,  therefore,  in  all  these  particulars — in 
the  difference  of  climate,  the  hay  or  fodder,  and  the  general  management,  as  well 
as  in  the  breeds  of  cattle — that  we  may  look  for  excellence  in  any  designated 
locality.  Taking  for  grantecl  that  the  stock  and  management  are  equal,  we 
will  find  in  Charleston,  at  this  season,  beef  superior  to  uiat  in  Montreal,  inas- 
much as  the  neighborhood  of  Charleston  is  then  free  from  annoying  insects,  the 
climate  most  favorable  to  tho  taking  on  of  fat,  wliilo  Indian  com  is  then  cheap 
and  abundant. 

In  the  latitude  of  Montreal  the  intense  degree  of  cold  would  cause  a  coi\^d- 
erable  consumption  of  food  or  fat,  in  order  to  generate  or  preserve  the  required 
amount  of  animal  heat.  Tho  localities  equi-distant  between  the  extremes,  which 
would  be  about  the  belt  referred  to  heretofore,  would  still  possess  advantages 
over  all  other  sections,  for  here  we  find  grain  in  greatest  quantity,  hay  perfectly 
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caxtkl  and  rioli  in  saccbarine  matter,  as  well  as  the  most  careful  and  experienced 
feeders.  We  may,  therefore,  safely  infer  that  the  selected  district  offers  advan- 
tages superior  to  all  other  sections  of  our  extensive  domain  for  the  production  of 
the  article  of  beef. 

From  this  favored  district  I  will  select  Philadelphia  as  the  centre,  with  a 
radius  of  100  miles,  as  specimen  feeding  grounds;  not  because  the  area 
embraced  is  the  best,  but  because  a  representative  foi  nearly  every  variety,  of 
soil  in  the  country  is  there  found.  The  counties  which  were  pronounced  by 
Colman  the  best  adapted  of  any  in  the  country  for  the  purposes  of  grazing  and 
general  cropping-— represented  by  the  county  of  Newcastle,  in  Delaware,  £)ela- 
ware  county,  in  Pennsylvania,  and  the  fertile  pasture  grounds  of  Chester  county, 
along  the  Brandywine— are  included  within  these  limits,  together  with  the  bush 
and  swamp  lands  of  New  Jersey,  the  barren  hills  of  Pennsylvania,  and  the  sandy 
flats  of  southern  Delaware  and  eastern  Maryland.  ' 

The  observing  traveller,  passing  from  one  section  of  these  speciiiien  feeding 
grounds  to  another,  would  readily  notice  the  superior  size  and  quality  of  the 
cattle  feeding  on  the  hilly  or  rolling  pastures,  watered  as  they  aie  by  clear  and 
ever-running  streams,  as  compared  with  those  on  the  level,  sandy  lands,  how- 
ever fertile  they  may  seem  or  abundant  the  grasses  they  produce. 

The  experiment  of  feeding  precisely  the  same  gi-ades  of  cattle  upon  the  high 
or  rolling  pastures  and  the  levels  has  frequently  been  tried  with  the  almost 
mvariable  result.  Those  on  the  highlands  fatted  in  less  time,  and  nuxed  their 
lean  and  fat  (or  marl}led  their  flesh,)  while  those  on  the  sandy  levels  made  tallow 
almost  as  plentifully,  without  the  desirable  admixture  of  fat  and  lean  that  goes 
to  make  up  superior  beef. 

QDALITr   OF  PASTURES. 

Judge  Tenbroeck,  who  annually  sent  laxge  droves  of  grade  Devons  from  tlie 
New  York  counties  bordering  on  Lake  Erie  to  be  fed  by  the  graziers  in  this  dis- 
trict, confesses  his  admiration  of  the  beef  made  of  his  cattle.  To  use  his  own 
expression,  "  net  all  the  grass  in  northern  New  York  will  make  such  beef  of  the 
same  bullock  as  you  can  make  from  your  ordinary  grasses.^'  Cattle  will  improve 
or  deteriorate  by  a  change  of  pastures  for  better  or  worse,  so  as  almost  to  lose 
the  characteristics  of  their  peculiar  breeds.  Thus  the  Durhams,  on  the  luxu- 
riant pastures  of  Ohio  and  other  first-class  feeding  grounds,  are  the  perfection  of 
the  bovine  species.  Noble  bulls  of  this  breed  have  been  taken  to  the  sandy 
flats  of  the  Atlantic  seaboard,  where  the  pastures  were  thin  and  short,  and  have 
rapidly  degenerated,  and  their  progeny  have  generally  been  so  merged  into  the 
native  stock  that  in  two  generations  all  traces  of  the  high  character  of  the  ances- 
tor have  been  lost. 

It  will  be  seen  that  abundant  pasture  without  regard  to  quality  is  not  all  that 
is  needed  in  order  to  produee  good  beef,  and  make  it  in  a  short  time.  Bed  clover 
is  best  suited  to  light  soils  and  level  situations.  Timothy  and  herdsgi^ss  thrive 
on  heavier  soils,  low  and  damp.  Those  grasses  are  produced  in  double  or  treble 
the  quantities  per  acre  of  the  natural  blue  or  green  grass  and  white  clover,  which 
delight  in  hillv  or  rolling  situations.  Yet  the  latter  are  greatly  preferred  by  the 
cattle,  and  will  make  better  beef  in  a  shorter  time  than  the  artificial  grasses, 
however  luxuriant. 

BXPOStmES  OR  INCLINATIONS. 

Some  lays  of  pasture  lands  are  more  valuable  than  others  when  the  soils  are 
equally  fertile.  Those  having  a  southern  tendency  are  most  desirable,  and  the 
herbage  upon  them  is  greatly  preferred  by  the  cattle.  Indeed,  to  so  great  an 
extent  is  tlus  the  truth  that  cattle  having  unlimited  range  will  keep  the  southern 
exposures  continaaUy  eaten  bare  while  rich  pastures  ofi'er  in  vain  their  tempting 
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abundance.  The  sun,  doubtless,  gives  the  grass  more  strength,  maturity  and 
BWeetnesA  by  its  direct  rays  upon  it,  as  well  as  by  its  modifying  influences  upon 
tho  soil.    Most  grasiers  have  some  acquaintance  with  what  is  known  as 

sotm  SOILS. 

These  are  generally  ievel,  low  and  nndndned  meadows,  often  produdng  a 
large  amount  of  grass,  which  the  cattle  refuse  to  eat  so  lon^  as.  they  can  procure 
sustenance  elsewhere.  The  produce,  either  as  grass  or  hay,  is  nerer  keenly 
relished  by  the  animals,  and  will  make  neither  imlk  nor  beef  in  any  consideia- 
able  quantity.  Such  meadows  are  frequently  sweetened  by  thorough  draining, 
or  made  better  by  ploughing  in  the  autilmn,  so  that  ^e  winter  ftoets  may  disin- 
,tegxate  the  particles  and  allow  the  sun's  rays  to  penetrate  and  ameliorate  the 
upper  soil.  Laid  down  in*  grass  again  the  succeeding  autumn,  with  a  slight 
dressing  of  Jiime,  the  pastures  become,  and  for  a  time  remain,  almost  as  rich  and 
desirable  as  those  in  any  other  situaticm. 

lEOST  :pbo7itabls  stock* 

It  is  not  to  be  supposed  that  the  feeder  raises  his  own  stock.  This  is  a  sep 
acate  branch  of  the  cattle  business,  and  those  who  follow  it  are  known  as  *^  stook 
raisers^'^  or  "  stock  producers,''  as  distinguished  from  ''stock feeders."  Ditferrat 
localities  suit  the  two  branches  of  the  business.  Sections  remote  £x»m  the  markets, 
where  land  sella  at  a  oomparatively  low  price,  answer  better  for  stock-raising 
than  feeding,  as  the  lean  or  store  bullock  may  be  driven  or  transported  a  great 
distance  without  injury,  while  the  fatted  animal  rapidly  diminishes  in  both  weight 
and  quality  by  any  mode  of  transportation,  however  careful  may  be  the  treat- 
ment on  the  way.  We  therefore  purchase  in  spring  or  autumn,  as  our  design  is 
to  graze  or  stall-feed,  such  stock  as  we  know  to  be  best  adapted  to  our  pastures 
or  mode  of  feeding.  A  wide  range  is  offered  for  our  selection  in  the  droves  that 
concentrate  at  our  stands  from  all  sections  of  the  cattle  producing  States.  Here 
we  find  the  fine  grade  Devons  from  counties  contiguous  to  Lake  Erie ;  the  moun- 
tain cattle  from  the  Alleghanies:  the  Humlies,  Mulies  or  Dodded,  and  other 
smaller  cattle  from  the  f&t,  sandy  portions  of  Delaware  and  Manrland;  the 
auperior  (Greenbrier  stock  from  the  hills  of  Virginia ;  the  magnificent  Short-horns 
or  Durhams  from  the  Western  Reserve,  from  portions  of  Lidiana  and  Illinois; 
and  even  the  stately  Missouri  and  Texas  herds  come  man^hing  with  tiieir  lofty 
horns  erect  like  battalions  of  soldiers.  Cattle  of  every  age,  color,  si2e  and 
quality  are  offered  by  the  drovers  in  the  months  of  September,  October,  and 
]November,  at  the  various  yards  throughout  the  countiy,  and  at  aU  seasons  of 
the  year  at  the  city  drove  yards. 

The  demand  that  creates  the  supply  of  such  various  breeds  and  almost  opposite 
dhaiacteristics  is  sufficient  evidence  that  no  single  breed  or  grade  of  cattle,  how- 
ever ma«y  excellent  points  may  be  comprehended,  will  be  best  in  all  respects 
for  all  localities. 

So  much  depends  upon  the  exposure  and  situation  of  the  feeding  grounds, 
their  fertility,  the  quality  of  grass  and  water,  and  many  other  considerations, 
that  no  general  rule  can  be  adopted  as  applicable  to  all  fknns.  The  grazier 
soon  learns  from  experience  what  particular  kinds  of  stock  can  be  most  profitably 
fed  by  tho  means  within  his  reach,  and  makes  his  selections  accordingly. 

For  our  own  ferule  rolling  lands  along  the  Brandywine,  tho  Schuylkill  and 
the  Delaware  rivers,  cattle  of  the  highest  types,  represented  by  the  Devons  and 
Short-horns,  are  generally  selected,  and  most  of  the  prize  beeves  in  the  Phila- 
delphia and  New  York  markets  Bxe  fed  on  these  luxuriant  pastures.  But  the 
sandy  levels  of  the  Atlantic  coast  require  smaller  and  a  different  style  of  ani- 
mals.   We  would,  therefore,  conclude  that  the  water,  situation  of  the  pastures, 


Digitized  by 


Google 


FEEDING  BEEF  CATTLE  IN  THE  MIDDLE  STATES.     215 

both  as  to  exposure  and  drainage,  as  well  as  the  natural  fertility  of  the  soil, 
should  determine  the  kind  and  quality  to  be  flatted. 

MOST  PBOFITABLE  AGB. 

The  age  at  whigh  a  bullock  may  be  most  profitably  fatted  is,  with  feeders, 
still  a  matter  of  differenoe.  Many  prefer  a  two-year  old,  as  the  gain  in  growth 
from  twotothreeyears  is  by  them  oonsideied  greater  than  atany  other  period,  while 
the  same  amount  of  food  will  prepare  them  for  the  butcher  almost  as  soon  as  at 
a  more  mature  age.  Others  maintain  that  growth  is  at  the  expense  of  fat,  and 
that  the  same  food  cannot  produce  both  growth  and  fat  in  the  same  ratio  as  the 
one  condition  of  fat  alone.  Therefore,  more  maturity  is  desirable,  as  the  growth 
wiM  then  bo  proportionately  diminish  as  not  to  be  an  equivalent  for  longer  keep- 
ing, and  the  beef  will  be  in  perfection  as  regards  tenderness,  juiciness  and  rich- 
ness. We  shall  then,  also,  hsve  the  advantage  ci  an  early  market,  as  the  ani* 
mid  will  put  on  fat  more  rapidly,  and  the  gain  of  a  month,  when  the  prices  are 
highest,  is  often  equal  to  one-half  the  profit  of  feeding.  Another  gain  will  be 
in  the  longer  rest  of  the  pastures^  as  the  interim  will  be  extended  between  sale 
and  purchase  of  new  stodL 

I  shall  tberefere  adopt  the  age  of  from  from  three  to  four  years  as  the  most 
profitable  age  at  which  to  begin  fattening  by  gmzing.  Most  graziers  purchase 
their  stock  in  the  autumn  or  early  winter,  in  order  to  feed  to  them  the  rough 
hay,  straw,  and  ccHm-fodder,  and  thus  convert  it  into  manure.  Others,  who  lay 
in  no  supply  of  wint^  provender,  purdiase  in  the  spring  as  soon  as  the  young 
nass  starts,  and  turn  the  cattle  at  once  upon  the  pastures,  where  tkey  remain  untu 
finished  for  the  butcher,  which  requires  a  period  of  from  four  to  seven  months, 
according  to  the  season  and  the  aptitude  of  the  bullock  to  take  on  fat.  The 
prices  of  stock  cattle  range  about  the  same  per  pound  in  spring  and  autumn, 
the  gain  in  weight  and  manure  being  conirtdered  an  equivalent  for  the  winter's 
keep. 

WINTBI^  OR  STALL-KEEDESTG  ON  GEACBT. 

In  difiterent  sections  thie  manner  of  winter-feeding  varies  somewhat,  particularly 
as  to  the  time  of  purchase  of  the  stock  and  its  preparatiim  for  the  stalls.  Our 
custom  is  ffenerally  to  lay  in  steers  four  or  five  years  old,  of  good  quality,  large 
size  and  high  condition,  in  September  or  October,  turning  them  on  the  pas- 
tures, which  have  been  resting  since  the  ^ass-fed  cattle  were  driven  to  market, 
some  six  weeks  previously,  and  having  uiem  well ''  started''  on  the  young  and 
sweet  grass  before  confining  them  on  £7  feed.  A  ^ood  start  is  a  consideration 
with  practical  feeders,  and  he  is  deemed  unskilful  who  allows  his  cattle  to  retro- 
grade in  the  least  decree,  as  it  requires  double  time  and  feed  to  regain  the  loss 
uiat  would  suffice  to  Keep  the  bullock  in  a  continuous  thriving  condition. 

The  si^ns  of  an  unthrifty  or  retrograding  bullock  are  a  dry,  staring  coat,  or 
hair  stanmng  on  end  instead  of  inclining  in  me  natural  way,  sleek  and  smooth ;  a 
propensity  to  lick — generally  to  lick  the  hair  against  the  grain  or  opposite  the 
natiunl  inclination.  The  latter,  however,  is  not  an  infallible  evidence  of  un- 
thriftiness,  as  any  change  of  condition,  eitner  for  better  or  worse,  is  indicated  by 
the  animal  licking  himself.  An  experienced  eye  will  readily  notice  the  differ- 
ence between  the  thrifty  and  unthrifty  lick,  which  is  difiicult  to  describe  without 
actual  demonstration  so  as  to  make  it  plain  to  the  inexperienced. 

I  have  heretofore  treated  of  the  management  of  steers  from  three  to  six 
years  old.  In  regard  to  oxen,  particularly  those  of  large  size  and  mature  growth, 
it  is  desirable  to  add  as  much  weight  as  possible,  and  all  weight  must  bo  made 
by  fiit  after  growth  has  ceased.  We  therefore  take  the  ox  simply  as  a  frame  on 
which  to  accumulate  the  greatest  amount  of  weight,  without  such  especial  regai'd  to 
the  time  of  accomplishing  it,  as  in  the  case  of  the  grass-fed  steers.    Being  of  much 
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greater  size,  we  naturally  suppoRo  the  time  required  for  fattening  will  correspond. 
This  is  not  often  the  case,  yet  more  time  is  generally  given  as  the  ox  is  made 
fatter  than  the  steer  proportionately  with  his  size. 

A.  good  portion  of  the  summer  pasture  will  further  him  greatly  in  his  winter 
feeding,  and  he  is  released  from  the  yoke  as  soon  as  the  warm  weather  of  July 
and  August  sots  in,  so  that  ho  may  range  at  will  over  the  rich  pastures,  drink  of 
the  running  streams,  and  recline  at  case  in  the  cool  shades. 

His  situation,  in  contrast  with  his  form^  life  of  drudgery,  partakes  somewhat 
of  the  Elysian  order,  and  he  seems  to  appreciate  the  change  by  his  rapid  im- 
provement in  condition.  By  the  time  we  are  ready  to  commence  stall-feeding 
him  with  grain^,  he  is  in  fine  condition  and  needs  only  to  be  finished  to  any  degree 
of  fatness  required.  Once  in  the  stalls,  we  give  each  ox  of  fair  size  (say,  by 
estimate,  from  900  to  1,200  lbs.)  the  allowance  of  four  quarts  of  Indian  meal  at 
each  feeding,  morning  and  evening.  This  amount  is  gradually  increased  until  in 
the  course  of  a  week  or  ten  days  it  is  doubled,  and  if  desirable  to  hasten  the  pro- 
cess, again  doubled  in  two  weeks  more.  This  will  make  one  bushel  a  day,  a 
quantity  greater  than  is  generally  used,  but  may,  with  care,  be  fed  to  advantage. 
Without  care,  however,  the  animal  is  at  some  period  liable  to  refuse  his  fSod 
altogether,  when  a  change  must  be  resorted  to  in  order  to  restore  the  appetite. 
Tliis  disgust  for  his  food  generally  occurs  duzing  continued  sultry  or  wet  weather, 
and  tlie  careful  feeder  will  anticipate  it  by  a  change,  or  by  decreasing  the  amount 
of  food  in  time.  The  animal  will  really  thrive  much  better  in  such  weather  by 
a  considerable  decrease  in  his  allowance  of  food  than  on  hia  usual  quantity, 
eaten  without  appetite. 

The  preceding  rules  are  based  upon  the  supposition  that  the  animal  is  furnished 
with  a  continu&l  supply  of  hay  or  fodder  of  the  best  quality,  and  a  handful  of 
salt  once  in  a  fortnight,  or  free  access  to  salt  in  the  yard. 

The  very  old  truth  that  "a  beast  thrives  under  the  eye  of  his  master"  means, 
simply,  that  in  order  to  prove  a  successfid  feeder  one  must  be  influenced  by  some- 
thing more  than  the  idea  of  prospective  gain.  The  feeder  who  follows  the  busi- 
ness as  a  pleasure  will,  in  most  cases,  be  successful  in  point  of  profit ;  for  it 
implies  interest  to  anticipate  the  requirements  of  the  animal,  to  provide  for  his- 
comfort  so  that  his  condition  will  always  be  one  of  ease  and  satisfaction.  Any 
show  of  uneasiness  or  anxiety  will  affect  the  health  of  the  beast  as  it  will  a  mem- 
ber of  the  human  family,  and  toll  more  plainly  on  his  condition.  We  should, 
by  kind  treatment,  an  oecasional  change  of  food,  and  by  a  careful  anticipation 
of  his  wants,  so  provide  fior  the  comfost'  of  the  animal  as  to  leave  nothing  to  be 
desired  by  lum. 

FOOD. 

Indian  com  has  been  adopted  as 'the  staple  cat^e  food  for  the  middle  States, 
as  it  furnishes  both  the  carbonaceous  or  fat-producing  element,  and  the  nitrogenous 
or  flesh-forming  qualities  in  a  greater  degree,  compared  with  its  cost,  than  any 
other  CTain,  or  any  combination  of.  articles  used  as  food.  There  is,  howevei', 
some  differenoe  of  opinion  on  the  subgect,  though  our  experience  has  confirmed 
onr  original  views.  The  English  give  decided  preference  to  the  oil-cake.  Bat 
with  them  it  is  a  choice  between  the  oil-cake,  roots  and  oatmeal  or  bran,  Indian 
corn  being  out  of  the  question.  Some  farmers  in  this  country  follow  the  English 
plan  of  oil-cake  and  roots ;  the  roots  er  other  alternative  being  necessary  to 
con-ect  such  concentrated  and  heating  food.  There  is  also  a  diflerenoe  of  opinion 
as  to  the  economy  of 

CQOKISa  OK  STEAMING  FOOD 

From  a  series  of  experiments  conducted  for  the  purpose  of  determining  the 
relative  amount  of  fat  or  weight  produced  by  raw  or  cooked  food  of  the  same 
quantity  and  quality,  I  conclude  that  from  a  fourth  to  a  third  less  cooked  food 
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will  m&ke  the  same  amount  of  £Ett,  and  bo  eaten  with  a  greater  relish.  Cooked  food 
is  also  conducive  to  the  health  of  the  animal,  and  wul  soon  show  in  the  smooth- 
ness and  brightness  of  his  hair,  the  liveliness  of  his  expression  and  his  playful 
dispositioi).  Much  of  the  coarser  food,  such  as  large  clover  and  timothy  stems 
and  cornstalks,  that  would  otherwise  be  wasted,  may  be  cut  up,  steamed  and 
sprinkled  with  a  little  meal  or  bran  and  a  little  salt,  and  so  converted  into  a 
palatable  and  nutritious  food.  But  when  the  cost  of  the  cutting  and  steaming 
machineiT,  the  fuel  and  the  extra  labor  are  taken  into  the  account,  unless  the 
business  be  conducted  on  a  largo  scale,  the  economy  of  the  process  remains  a 
matter  of  doubt. 

I  have  now  arrived  at  the  point  most  essential  as  regards  the  profit  and 
pleasure  of  feeding  neat  cattle.    It  Is  the  judicious 

SELECTION  OP  STOCK. 

In  this  business  it  is  emphatically  true  that  *'  nothing  pleases  without  profit ;'' 
for  the  animal  tbat  refuses  to  thrive  generously  and  kindly  under  proper  treat- 
ment is  ever  an  object  of  solicitude  to  the  owner,  and  rarely  repays  the  trouble 
amil  expense  involved  in  his  care.  It  behooves  us  therefore  to  make  our  selec- 
tions with  a  view  to  the  particular  manner  we  adopt  in  feeding,  as  well  as  regards 
the  quality  of  tho  food  or  the  pastures  for  which  they  are  intended.  A  few 
general  rules  may  not  bo  amiss^  as  any  healthy  beast  that  accords  with  them 
cannot  fail  to  bo  of  high  character.  In  the  selection  of  our  cattle  for  both 
grazing  and  stall-feedmg  wo  look  for  the  same  general  characteristics,  more 
mature  ago  beini^  desirable  for  winter-feeding  only.  The  practiced  ^ye  takes 
in  at  a  glance  all  the  advantages  and  disadvantages  presented  in  the  points  of 
the  animal,  and  at  onco  completes  his  mental  calculations  with  remarkable  accu- 
racy as  to  the  weight  of  tho  beef  when  fatted  and  slaughtered  six  months  or  a 
year  hence.  A  good  judge  will  select  a  score  of  cattle  from  a  drove  of  100 
head — every  bullock,  as  he  points  him  out,  being  superior  to  all  others  in  the 
herd — ^in  less  time  than  it  will  require  for  me  to  describe  the  points  that  go  to  make 
up  excellence.  He  first  notes  the  general  '^make  up ''  or  form  of  the  beast ;  next 
liis  hair  or  coat  and  skin,  and  finally  his  eyes,  as  indicative  of  his  general  dispo- 
sition. As  to  color,  there  is  a  variety  of  opinions ;  a  dark  red  being  generally 
preferred,  and  a  white  or  black  least  desired.  But  since  the  introduction  of 
short-horns  tho  prejudice  against  light  colors  has  greatly  abated ;  for  there  ia 
really  nothing  in  the  color  of  the  hiur,  unless  it  be  indicative  of  the  color  of  the 
skin,  to  affect  the  fattening  qualities.  A  moderately  thin  skin,  soft  or  mellow  to 
tho  touch,  Avith  a  degree  of  elasticity,  and  of  a  yellow  color ;  hiur,  soft,  long 
and  fine;  form,  symmetrical  and  devoid  of  sharp  points;  the  ribs  rounded, 
springing  well  from  tho  back,  giving  the  body  a  cylindric  shape;  the  back, 
a  sti-aight  line  from  the  head  to  the  base  of  the  tail;  hips  round  and  moder- 
ately br6ad,  rising  nearly  to  a  level  with  the  back ;  chest,  broad  and  deep,  to 
allow  full  play  for  the  vital  forces  which  give  constitution  and  vigor  to  the  beast ; 
the  legs  short,  neat,  and  the  bones  of  moderate  size  and  well  turned,  for  it  is  of 
these  we  judge  of  the  fi*ame  on  which  we  aie  about  to  finish  our  beefy  structure ; 
thighs,  full  and  well  extended  downward ;  head,  clean  and  devoid  of  a  fleshy 
appearance ;  neck  tapering  sharp  to  the  head,  and  with  little  or  no  appendage 
of  useless  skin ;  tail  well  set  at  the  base,  slender  and  finished  with  a  good  brush; 
eyes,  placid  but  genial,  and  horns  of  a  clear  color,  gradually  tapering  to  a  point 

These  rules  might  bo  extended,  perhaps,  advantageously,  but  I  aim  at  sun- 
plicity,  and  mention  such  points  only  as  may  be  general  guides  to  the  inexpe- 
rienced. The  intelligent  practical  feeder  has  his  own  standai'ds  founded  on  his 
own  experience,  and  is  governed  in  some  degree  by  his  conveniences,  his  resources 
and  the  climate.  But  where  these  are  favorable,  and  the  highest  types  of  cattle 
are  fatted,  the  business  is  the  most  interesting  of  rural  occuimtions,  and,  for  the 
labor  and  care  involved,  perhaps  the  most  remunerative. 
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THE  ROOKY  MOUNTAIN  GOAT. 


Plat©  XXV  furnishes  a  spirited  illustration  of  that  rare  and  beautiful  denizen  of 
the  Rocky  mountain  summits,  Aplocerus  moniamts,  known  as  the  Rocky  mountmn 
goat,  although  it  is  not  a  goat  at  all,  but  a  goat-antelope,  one  of  two  species 
existing  in  North  America,  the  other  being  AntHocapra  Americana^  or  the  prong- 
horn  antelope,  and  both  allied  to  the  gazelle  and  chamois,  the  antelopes  of 
Europe,  and  80  or  more  varieties  in  Africa.  They  belong  to  the  Cavicomia 
family,  or  hollow-horns,  "  ruminants  with  the  home  permanent,  hollow,  and  enclos- 
ing a  process  of  the  frontal  bone,"  which  includes  antelopes,  goats,  sheep,  musk- 
oxen,  and  bufiD&loes.  There  is  a  sheep  of  (he  Rocky  mountains,  the  big  horn, 
Ovis  montanaj  but  no  true  goat  native  to  this  mountain  region  or  any  part  of 
North  America.  It  is  worthy  of  mention  that  there  exists  in  South  America  po 
native  member  of  the  Ccmcomia  family,  in  any  of  its  numerous  bnmches. 

The  two  goa^antelopes  differ  much  in  appearance  and  in  geographical  range 


Both  are  larger  than  the  domestic  sheep,  with  longer  le^,  and  erect  head  and 
neck,  that  give  tdiem  greater  altitude.  But  the  hair  of  the  prong-horn  antelope 
is  coarse,  thick,  very  spongy,  and  slightly  crimped,  while  the  Aplocerus  has  a 
white,  brittle  fleece,  intermixed  with  short,  soft,  and  silky  hair.  The  AntUocapra 
is  of  a  prevailing  yellowish-broWn  color  on  the  back,  with  white  underneath  and 
on  the  posterior  part  of  the  back.  This  species  is  found  on  the  plains  from  the 
Rio  Grande  to  the  Saskatchewan,  and  as  &r  west  as  the  Cascade  range  of  Gali- 
fomia  and  Oregon ;  the  Rocky  mountain  goat-antelope  only  in  the  higher  por-. 
tions  of  the  Rocky  mountain  and  Cascade  ranges,  at  a  much  higher  altitude  than 
the  habitat  of  the  OvismofUanOy  or  big-horn  uteep. 

Aplocerus  montcmus  is  thus  characterized  by  J.  E.  Gray,  in  the  Proceedmgs 
of  the  Zoological  Society  of  London:  "Horns  small,  conical,  nearly  erect, 
slightly  inclined,  and  recurved  at  tap  -,  ringeil  at  the  base.  Nose,  ovine,  hairy; 
muffle,  none;  tear  bag,  none;  fur  short;  under  for,  woolly;  outer,  veiy  long, 
haiiy,  and  dependent;  false  hoofe  present."  Professor  Baird,  of  the  Smithsonian, 
says  that  the  horns,  which  are  jet  black,  polished,  slender,  and  oonical,  are  much 
like  those  of  the  chamois.  The  hair  is  very  long,  covering  the  body,  tail,  and 
upper  part  of  the  legs ;  and  a  long,  goat-like  tuft  depends  from  the  chin.  Dr. 
Richardson  calls  the  silky  trnder-leece  "a  close  coat  of  fine,  white  wool,"  and 
says  the  hair  on  the  face  and  legs  is  short,  but  not  woolly.  The  ^eral  appear- 
ance, erect  head,  chin-tuft,  &c.,  are  goat-like,  but  the  body,  as  weU  as  the  downy 
under-coat,  is  move  like  tiiat  of  the  sheep. 

This  animal  inhabits  a  region  so  elevated  as  to  produce  only  mosses,  semi- 
Alpine  forms  of  flowers  and  shrubs,  and  a  few  stunted  spedmens  of  the  Finus 
contorta,  with  abundance  of  melting  snow  in  near  prospect.  In  the  summer 
months  it  reaches  a  high  elevation*— sotnetimes  an  altitude  of  ten  to  fifteen  thou- 
sand feet  above  the  sea  level — ^where  man  seldom  ventures — ^threading  with  care- 
less ease  the  labyrinthine  way,  leaping  with  safety  from  rock  to  rock,  the  male 
leadings  often  followed  by  several  females  and  their  young,  all  in  single  file. 
If  frightened  or  fired  at,  they  gallop  along  the  edges  of  fearful  precipices  care- 
lessly as  they  would  traverse  a  plain,  and  cross  a  chasm,  one  after  another,  each 
alighting  in  turn  upon  the  same  spot,  with  mere  of  the  lightness  and  grace  of  a 
winged  creature  than  is  expected  in  the  most  graceful  and  alert  of  the  four- 
footed  tribes.  They  are  extremely  oatitioQS,  their  senses  of  smell  and  hearing 
very  acute,  and  the  difliculty  of  obtaining  specimens  is  therefore  greatly  increased. 
The  Indians  formerly  pursued  and  captured  this  goat-antelope  for  its  fleece, 
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which  they  delivered  at  the  tradmg  depots  of  the  Hudson's  Bay  Company,  or 
wrought  into  a  rude  blanket  or .  rug.  Several  specimens  of  skins  have  lately 
been  placed  in  the  British  Museum  by  John  Keast  Lord,  F.  Z.  S.,  naturalist  of 
the  British  North  American  Boundary  Commission,  who  closely  studied  their 
habits,  and  procured  the  apparatus  with  which  the  aborigines  of  British  Colum- 
bia and  Vancouver  Island  spun  the  softer  wool,  and  obtained  a  specimen  of  the 
rude  loom  with  which  they  wove  the  yam  into  blankets.  The  following  extract 
fipom  an  article  in  the  "  Student,''  (London,)  by  Mr.  Lord,  shows  how  the  demand 
for  this  material  has  decreased : 

The  Hndflon's  Bay  Company  take  a  few  of  the  better  class  of  ^at-skins  from  the  Indian 
.nr  isefpeta,  but  jtay  only  a  Very  measre  price  for  tiiem.  It  is  worthy  of  remark,  eH  panant^ 
that  at  the  HadSon*s  Bay  Company's  March  sale  of  furs  for  the  year  1867,  Koeky  mountain 
gomt-skins,  althoixgh  of  unasxially  fine  staple,  retUized  only  about  a  shilllnfjf  per  skin,  not  a 
tenth  part  as  much  as  they  made  in  the  years  1864-5;  and  this  falling  off  in  value  is  thus 
accounted  for :  During  the  previoufl  3rear8  it  was  the  fashion  with  the  ladles  to  use  muffs, 
tippets,  &c,  made  from  the  long  black  hair  of  an  African  monkey.  The  dyed  hair  of  the 
Kocky  mountain  goat  exactly  corresponds  with  that  obtained  from  "Jacko,"  and  as  it  could 
be  purchased  for  a  considerably  smaller  sum,  the  demand  was  great  for  it;  and  hence  the 
increased  price  it  fetched  at  the  auction.  Now  monkey-skin  garments  are  not  in  vogue,  the 
goats'  hair  employed  to  imitate  it  is  not  reqaired,  and  accordingly  the  price  has  receded  to 
a  mu^  nothing.  It  is  not  a  little  remarkable  that  the  employment  of  this  jacket  of  a  tropisal 
animal  aiionld  have  a  direct  inflnenoenpoa  the  Talue  of  one  mainly  oonfined  to  high  northern 
lalitades. 

The  flesh  is  not  highly  esteemed  as  an  article  of  food.  It  is  represented  to  be 
toughf  with  a  strongs  rank  flavor,  from  which  even  the  meat  of  the  kid  is  not 
exempt.  It  is  not  a  favorite  aliment  with,  the  Indians^  whose  tastes  cannot  be 
deemed  futidions.  The  body  is  somewhat  laxger  than  the  average  me  of  the 
domestio  i^eep. 

The  kids  appear  abont  the  beginning  of  Jime,  and  twins  are  somewhat  nnnsoaL 
rhey  are  beautifol  little  animals,  very  playfoli  and  exceedingly  agile  in  their 
gambols.  In  the  winter  they  descend  to  the  range  of  die  snow-linO;  and  manage 
to  obtain  scanty  subsistence  until  they  are  able  to  enjoy  their  favorite  pasturage 
among  the  lichens,  stonted  ffiasses,  and  pine  fronds  of  the  mountain  summits. 
It  is  found  on  all  the  more  elevated  portidhs  of  the  Northern  Bocky  mountains. 
Mount  Bainer  is  said  to  be  a  favorite  haunt,  and  the  higher  peaks  of  Washington 
Tenitoiry  abound  with  them.  They  have  been  seen  near  Fort  Benton,  and  the 
Indians  near  Fort  Simpson  and  among  the  hills  of  lite  upper  Nesqnally  kill 
numbers  of  them. 

Mr.  Lord  deems  the  Aplooerus  a  valuable  animal  to  acclimatize,  and  thinks  it 
would  thrive  among  the  mountains  of  Scotland,  and  prove  a  remunerating  '^  wool^ 
bearing  animal.''  Its  coat  is  very  Hiiok,  and  is  composed  of  two  clasBoo  of  hair, 
one  extremely  long  and  somewhat  coarse^  beneath  which  ia  a  diort,  dense  oov- 
ering,  very  fine,  '^  as  delicate  in  fibre  and  texttro  as  tiiat  of  the  fiunons  g^oat  of 
Cashmeie.''  The  outer  coat  of  hair  is  very  long,  oovering  the  body,  tul,  and 
legs,  like  the  fleece  of  ^  Merino,  being  most  abundant  on  the  shoulder,  neok, 
baek,  and  thighs.  The  beard  upon  the  chin  appears  to  be  continued  down  the 
throat,  dangling  from  the  chest  between  the  fore  legs.  There  is  little  difieimioe 
in  the  figures  of  male  and  female,  except  that  the  male  has  more  development 
of  beard  and  outer  coat  and  longer  horns. 

It  would  be  worth  while  to  afioertaSti  more  definitely  the  precise  habits  and 
capabilities  of  this  American  anhnal,  and  ascertain  its^  pecuniary  value,  before 
searching  further  through  Asia  for  goats  to  acclimatize  upon  this  continent, 
though  the  probabilities  of  success,  unless  in  mountain  sections,  might  not  be 
strong  enongh.  to  wanasi  mttinh  enthusiasm  in  the  effort 
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The  nettle  of  the  east,  JBoehmeria  ienacissima,  vnlgarly  called  ramie,  and  bv 
other  local  names  in  different  districts  of  80uth(Hii  Asia  and  the  islands  adjacent, 
has  excited  much  attention  in  the  sonthem  States  since  its  introdaction  there  by 
M.  Boezl,  in  the  spring  of  1867,  though  it  was  first  introduced  into  the  oountiy 
in  1855;  from  the  botanical  garden  of  Jamaica,  and  cultivated  in  the  United 
States  botanical  garden,  and  subsequently  in  the  experimental  garden  of  the 
Department  of  Agriculture.  It  was  there  grown  from  seed — ^a  fact  that  should 
be  mentioned,  a  general  impression  having  been  received  in  the  south  that  it  is 
propagated  only  by  cuttings. 

The  high  price  of  cotton,  and  the  disturbance  of  the  economy  of  its  culture 
by  the  results  of  the  war,  have  given  an  absorbing  interest  to  the  feasibility  of  sub- 
stituting ramie  fibre  for  the  southern  staple,  and  led  thousands  to  experiments 
which  they  otherwise  never  would  have  undertaken.  The  Commissioner  of 
Agiiculture,  to  afford  an  opportunity  for  a  thorough  test  of  a  fibre  of  superior 
strength  and  great  lustre  and  beauty,  has  imported  from  Paris,  for  trial  in  1868, 
seed  of  the  £.  tenacissbna,  and  also  of  the  B,  candicam.  These  seeds  have 
been  distributed,  and  many  reports  have  been  received  by  the  Department  of 
their  failing  to  germinate,  and  yet  the  failure  attached  to  the  experimenter,  and 
net  to  the  seeds,  as  portions  of  the  same  importation,  in^eveiy  instance  of  trial 
by  the  Department,  germinated  readily.  The  seeds  are  very  small  and  require 
slight  covering,  and  being  very  near  the  surface,  need  protection  from  the  rays 
of  the  sun,  as  well  as  the  right  degree  of  moisture. 

THE  KXPEREtfENT  IK  THIS  COUNTKY. 

Since  March,  1867,  when  the  dissemination  of  this  plant  commenced  at  New 
Orleans,  an  interest,  amounting  almost  to  afuror,  has  been  excited  in  that  vicinity, 
and  subdivisions  of  roots  have  been  freely  sold  at  a  dollar  each.  Exaggerated 
representations  have  been  made,  and  it  is  feared  that  the  ardor  of  expenmenters 
may  be  cooled  by  disappointment.  There  seems  to  be  no  reason  to  doubt  its 
rampant  growth  and  great  thriftiness  in  that  latitude )  it  has  been  planted  in  every 
summer  and  autumn  month,  and  reports  of  mpid  growth  have  been  invariable; 
the  question  now  to  be  solved  concerns  the  economy  of  its  production  and  pre- 
paration as  a  fibre,  in  competition  with  cotton  and  other  textiles.  It  is  increased, 
not  only  by  root  divisions,,  but  with  perfect  ease  by  cuttings,  by  layering,  and 
by  planting  the  seed.  From  one  root,  planted  in  March,  1S67,  Mr.  F.  J.  Knapp 
reports  an  increase  of  100,  and  from  layers  and  cuttings  of  the  same  more  than  a 
thousand.  It  is  stated  that  in  one  instance  100  roots  in  nine  months  produced 
40,000  plants. 

The  beauty,  durability  and  value  of  the  fabrics  made  from  this  fibre  are 
unquestioned )  the  desirability  of  its  sucoess  as  an  important  accession  to  the 
products  of  American  agriculture  is  conceded ;  the  only  point  to  be  made  cleai 
at  the  present  time  is  the  profit  of  the  production.  W  ill  it  pay  f  That  is  a 
more  difficult  question,  and  one  that  should  be  answered ;  all  present  experi- 
ments should  be  directed  to  its  solution.  The  plant  will  grow ;  it  may  yield  a 
large  product  per  acre.  Then  how  can  it  be  most  successfully  and  economically 
grown  t  How,  especially,  shall  it  be  most  cheaply  and  efficiently  prepared  for 
the  market  t  and,  finally,  what  modifications  and  improvements  in  its  manufac- 
ture can  be  made  to  insure  a  large  demand  for  the  raw  material  T    The  draw- 
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back  to  its  more  general  use  is  its  brittleDess,  which  prevents  weaving  it  by 
machinery,  whila  the  Chinese  hand-loom  is  inadmissible  in  these  days  oi  steam 
and  water  power.  Therefore,  it  is  not  nsed  alone,  but  always  in  combination 
with  other  material,  the  warp  generally  being  cotton,  the  weft  China  grass. 

Mannfiacturets  are  anxious  to  use  it;  many  of  them  have  spent  time  and 
money  in  attempted  discoveries  of  means  and  appliances  for  working  it  to  better 
advantage.  A  chemical  process  of  treating  the  fibre  has  resulted  in  producing, 
in  combmation  with  cotton,  an  article  resembling  the  best  mohair,  a  stiff,  strong 
and  cool  texture,  silky  and  beautiful.  It  is  possible,  perhaps  probable,  that 
further  discoveries  in  this  direction  may  jgive  a  ten-fold  impetus  to  Uie  manu- 
facturers' demand.  It  must  also  be  had  at  a  low  price,  or  it  never  can  compete 
with  cotton.  Misapprehensions  of  its  present  marketable  value  are  current, 
which  should  be  corrected.  The  British  imports  of  China  OTass  (probably  also 
including  a  portion  of  the  fabric  of  the  Neilgherry  nettle)  amounted  to  only 
65,208  poundsin  1867,  and  the  average  cost  was  scarcely  19  cents  per  pound,  while 
the  cotton  imports  of  the  same  year  were  1,262,536,912  pounds,  and  the  average 
cost  nearly  21  cents  per  pound.  One  great  want  in  this  connection  is  suitable 
machinery  for  separation  of  the  fibre,  and  preparation  for  manufacture.  This 
was  mentioned  as  a  desideratum  in  the  report  of  the  International  Exposition 
five  years  a^o.  A  mac^^ine  for  separating  the  fibre  has  been  invented  by  Mr. 
Benito  Roezl,  which  is  claimed  as  a  success.  The  machine  is  a  metaHio  cyl- 
inder three  feet  in  diameter,  driven  at  the  rate  of  300  or  400  revolutions  per 
minute.  It  is  provided  with  transverse  bars  or  knives  projecting  from  the  peri- 
meter, (for  breaking  up  the  wood  and  extracting  it  from  the  fibre,)  in  combina- 
tioQ  with  alternate  concave  and  convex  table  edges.  The  plants  are  first  sub- 
jected to  the  action  of  the  machine,  then  soaked  in  hot  water,  again  passed 
between  the  knives  and  table  edge,  and  finally  soaked  several  hours  in  a  solu- 
tion of  common  lye,  soap  and  water,  heated  nearly  to  the  boiling  point.  The 
first  operation  strips  off  the  leaves,  scrapes  away  the  bark,  and  takes  out  the 
woody  substance  and  three-fourths  of  the  gummy  matter,  and  is  performed  with 
the  ooncave  edge  adjusted  to  the  table.  The  second  is  simply  steeping  in  water 
to  sof^n  the  remaining  ^m.  The  convex  edges  of  the  knives  then  soften  and 
flatten  the  fibre,  which  is  ready  for  manufacture  after  the  second  steeping  and 
Bubsequent  drying. 

ACCLIMATINO  TESTS  IN  OTHEB  COtTNTEIES. 

The  history  of  its  introduction  into  Europe  has  some  curious  features.  Sir 
W.  J.  Hooker  was  early  interested  in  the  experiment  at  a  period  when  little  was 
known  of  the  plant  that  produced  so  beaudful  a  fibre.  He  identified  the  B. 
mvea  and  JB.  tenacissma  as  really  the  same  species,  and  sought  to  introduce  the 
fibre  iato  Great  Britain  in  lar^e  quantitieB,  and  to'  encourage  its  sjrstetnadc  pro- 
duction in  British  colonies,  wiw  the  hope  of  reducing  the  price  which  it  had  com- 
manded {from  d£60  to  o£120  per  ton)  to  a  figure  which  should  encourage  its. 
general  manufacture.  In  1851,  referring  to  plants  then  growing  in  the  royal 
gardens  at  Kew,  he  says: 

liO&g  provioiu  even  to  the  time  when  the  commerdal  importance  of  the  fibre  became  known 
among  us  we  had  raised  this  plant  and  had  it  in  caltivation  in  a  hothouse,  or  in  a  warm  ^rreon- 
house.  This  present  year  we  have  planted  it  in  the  open  ground,  rather  with  a  view  of 
showing  that  it  cannot  succeed,  than  with  a  hope  of  its  bearing  our  climate  unharmed  save 
during  the  hottest  of  the  summer  months.  But  this  is  no  reason  why  the  "  Chinese  grass  " 
shoula  not  be  cultivated,  and  advantageously,  in  our  colonies — that  is,  such  of  oar  col- 
onies as  possess  a  climate  nearly  analogous  to  that  of  Canton;  and  we  cannot  doubt  that  it 
would,  with  due  care,  prove  a  most  valuable  and  important  article  of  export.  It  is  only  a 
true  and  correct  knowledge  of  such  plants,  and  of  the  peculiarities  of  soil  and  climate  neces- 
sary for  their  being  successfully  reared,  that  can  enable  us  to  gprow  them  to  good  purpose. 

For  sixteen  years  this  recommendation  was  practically  unheeded,  but  official 
action  was  finally  taken  in  consequence  of  a  communication  to  the  United  States 
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Department  of  A^frioalture,  by  one  of  its  foreign  coirespondents,  Oeorffe  J.  Abbot, 
esq.,  United  States  consul  at  Bradford,  England,  which  was  made  public  in 
the  annual  report  for  1865,  in  a  practical  essay  upon  this  plant  and  its  products. 
Specimens  of  the  manufactmre,  sent  by  the  same  gentleman,  were  at  the  same 
time  deposited  in  the  museum  of  this  Department.  The  fact  was  stated  that  con- 
siderable quantities  were  produced  in  China,  but  that  the  dvil  war  there  had 
interfered  with  its  production,  SiS  civil  war  in  this  country  had  reduced  the  yield  of 
cotton;  that  it  was  then  worth  in  England  cCSO  per  ton,  and  that  it  might  pep- 
haps  be  profitably  grown  in  the  southern  States,  and  its  production  become  a 
valuable  addition  to  American  industry. 

Great  Britain  was  at  this  tJme  engaged  in  a  solution  of  the  questdon  of  the 
cotton  supply,  and  this  official  mention  at  once  attracted  the  attention  of  the 
British  authorities,  who  immediately  communicated  with  Dr.  Hooker,  at  Kew, 
asking  his  opinion  as  to  the  colonies  most  suitable  to  the  cultivation  of  this  fibro. 
In  response  to  despatches  sent  to  colonial  governors,  fadts  are  reported  coooem- 
inf  experiments  with  this  plant 

Mr.  WUson,  of  the  Jamaica  garden,  from  whom  seed  was  received  for  the 
botanic  gardens  of  this  city  in  1855,  reports  to  the  colonial  secrotaiy  thi^  tiie 
Baehmma  waa  introduced  in  1854,  was  found  to  thrive  admirably,  aad  to  {no- 
duce  two  exops  of  shoots  annually  of  eight  to  ten  feet  high,    fie  says: 

The  plant  being  suffirtiticose  the  shoots  die  down  to  the  crown  of  tiie  stool  as  soon  as  the 
seed  ripens,  and  aie  rapidly  succeeded  by  others,  and  I  find  by  an  experienee  of  12  yearn 
that  two  reg^olar  erops  of  growth  or  shoots  are  all  that  can  be  seaeonably  expected  or  natu- 
rally produced  per  aonuxn.  I  haye  found  the  luxuriaiice  of  growth  to  be  aU  that  could  be 
expected,  and  even  to  Tie  with  most  of  oar  rank  grcA^ing  weeds.  The  peculiarities  best 
suited  for  the  most  snccessfal  caltme  of  this  plant  are  a  rather  rich  and  porous  soil,  warm  and 
moist  dimate,  and  at  altitudes  not  exceeding  3,000  feet.  In  this  description  of  land  and 
climate  the  island  abounds,  more  particularly  in  this  ooontir  in  the  lower  hills  sad  abandoned 
su^  estates.     I  have  distributed  this  plant  largely,  whid  has  thriven  well  in  ^eneia^,  but 


it  18  held  in  little  estimation,  bein?  looked  upon  more  as  a  weed  than  as  containing  the  germ 
of  a  future  new  and  valuable  staple ;  however,  the  experiment  has  placed  beyond  tiie  shadow 
of  a  doubt  the  entl^w  eligibility  of  soil  and  climate  for  the  full  and  healthy  devalopmeBt  of 


the  plant  in  general.  Som^  years  ago  I  received  a  fine  sample  of  this  fibre  fitom  JUoadan, 
where  it  was  cleaned  from  the  law  material  sent  from  India;  the  marketable  value  of  tbj/r 
fibre  was  2s,  Gd.  per  pound,  being  equivalent  to  £260  per  ton. 

A  report  from  Mr.  Prestoe,  of  the  botanic  garden  at  Trinidad,  i^nnMents  tb«t 
the  plants  thrive  well  there,  and  might  be  inoreased  at  a  small  expense  to  many 
thousands  in  a  few  weeks. 

The  soil  and  climate  of  the  Bahamas  are  stated  to  be  nnsuited  to  its  successful 
growth* 

Mr.  Home,  sub^irectOT  of  the  Maaritius  Botanic  Garden,  states  Aat  a  lew 
pkuDts  only  were  grown  at  the  date  of  the  reoefytioii  of  the  despatch,  but  that 
efforts  woold  ^xwnptly  be  made  fot  t^ieir  propagation,  and  aportion  of  tibe  gar- 
den would  be  set  apart  iox  the  espeoiid  cukSvalioa  of  fibre-yielding  plaats,  with 
a  view  of 'testang  their  commeidal  importance.  Sir  Henry  Barkly,  governs  d 
jiie  Mauritius,  has  no  doubt  that  B.  tmaeissima  will  thrive  there,  as  two  spee&as 
of  th^  same  genus  are  indigenous  to  the  island  (  but  he  mentions  as  a  dnMrbaek 
to  practical  operations  with  it  the  large  amount  of  capital  mvested  in  the  su^ 
manufacture,  which  may  nrevent  the  ^^  laiger  proprietors^  engagmg  wiAx  Sforit 
in  the  enterprise,  while  tbe  smaller  planters,  many  of  them  natives  of  Bengal 
and  presumed  to  be  acquainted  with  the  mode  of  culture,  may  find  in  it  an 
important  resource. 

In  the  Straits  Settlemients  little  is  expected  unless  the  govenunent  diall  teat 
its  profit  by  cultivating  a  small  experimental  patch,  as  was  done  by  the  Indian 
govermnent  in  the  case  of  tea  and  of  cinchona. 

An  interesting  report  of  t^e  experiment  in  Queensland  is  made  by  Mr.  Walter 
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Hill,  diioctoT  of  the  Biisbano  Botanio  Gardens,  to  Sir  G.  F.  Bowen,  the  governor, 
from  which  the  following  extract  is  made : 

I  receiTed  plants  of  the  ''China  grass**  so  far  back  as  in  1865,  from  the  late  Sir  W.  J. 
Hooker,  of  the  Boyal  Gardens,  Kew.  About  a  j[iuurter  of  an  aore  of  the  Brbbane  Botanic 
Gardens  was,  for  two  years,  devoted  to  their  special  cnltiyation.  They  flourished  yigorooBly, 
and  required  comparatively  little  care  in  their  preparation  or  preservation.  There  being  at 
the  time  no  very  tempting  demand  in  the  European  markets  for  the  fibre,  and  there  being  no 
machinery  or  appliances  in  the  colony  for  extracting  it,  and  finding  that  the  plant  had  attained 
an  exuberance  and  tenacity  of  growth  which  was  gradually  encroaching  upon  more  ground 
than  could  be  properly  spared,  I  caused  it  to  be  removed  to  the  border,  on  the  bank  of  the 
river,  where  it  can  now  be  seen  growing  in  a  very  thriving  condition.  Some  or  the  fibre, 
however,  was  sent  home  to  the  International  Exhibition  in  1862;  and,  as  I  believe  there  are 
no  means  in  this  colony  for  extracting  it  on  a  more  extensive  and  systematic  scale,  I  have 
lately  been  contemplating  the  desirability  of  again  setting  apart  a  portion  of  ground  for  the 
exclusive  cultivation  of  toe  nlant,  in  the  hope  at  being  able  to  nve  a  more  practica]  illus- 
tration as  to  the  quality  ot  the  fibre  producible  inQueen'sland,  and  also  with  a  view  ot 
stimulating  others  to  embark  in  the  enterprise 

ITS  CULTUBB  IN  CHINA. 

In  China  the  seed  is  gathered  veiy  carefully  before  the  approach  of  frost,  and 
when  snfficiently  dry  is  placed  in  a  jar  or  basket  mixed  witn  sand  or  dry  earth, 
and  the  vessel  covered  with  straw  as  a  protection  against  the  frost;  At  the'time 
of  planting  they  are  tested  by  immersion  in  water,  the  imperfect  ones  floating  at 
the  top. 

The  proceedings  of  the  Agri-horticnltnral  Society  of  India  sive  an  idea  of  the 
mode  of  coltnre  and  means  of  preparing  the  fibre.  A  loose,  dry  soil  is  selected, 
near  a  stream.  The  ground  is  well  broken  and  manured,  and  laid  out  in  beds 
eight  yards  long  and  one  wide,  which  are  ear«fully  raked  and  watetred  one  day* 
and  the  same  processes  repeated  on  the  following  day,  preparatory  to  sowing. 
The  seeds  are  then  mixed  with  a  little  dry  earth  and  sown  broadcast,  and  after- 
wards the  beds  are  swept  lightly  with  a  broom,  covering  the  seeds  and  smooth- 
ing the  snrfGMse  at  the  same  time.  Mattbg  is  suspended  on  a  temporaiy  frames 
work  over  the  beds  before  the  plant  emerges  from  the  soil  for  protection  until 
the  plant  is  two  inches  bigh,  and  this  covering  is  watered  every  day  and  removed 
at  night.  When  three 'inches  high  they  are  transplanted  in  rows  four  or  five 
inches  apart ;  watering  is  continaed  three  or  four  times  daily  for  the  first  ten 
days,  when  an  oecasional  wetting  suffices.  At  the  approach  of  cold  weather 
the  field  is  covered  with  a  heavy  coating  of  manure  for  winter  protection.  In 
Maroh  the  manure  is  removed  and  watering  in  dry  weather  resumed.  In  the 
third  or  fourth  year,  as  is  stated,  the  stems  are  ready  for  cutting,  and  sometimes  in 
the  second  year.  If  gprown  horn  roots  (cut  in  pieces  and  planted  18  inches 
apart)  they  are  ready  tor  cutting  the  second  year,  and  after  a  plantation  is  estab- 
lished three  crops  per  year  are  secured. 

The  stems  are  cut  an  inch  from  the  sw&oe,'  the  first  cutting  ocounin^  in  June, 
and  the  last  in  September  or  October,  the  stems  being  six  or  eight  feet  high. 
After  cutting,  the  plants  are  covered  with  manure  and  watered. 

The  first  step  in  preparing  the  fibre  is  the  stripping  of  the  leaves  by  women 
and  children ;  dien  the  stems  are  soaked  in  water  and  afterwards  broken  in  the 
middle,  thus  loosening  the  fibrous  portion,  when  the  finger  nails  are  inserted 
between  bark  and  stem,  and  passed  from  top  to  bottom,  separating  one-half  the 
fibre.  The  remaining  fibre,  after  further  soaking,  is  taken  off  with  a  rudely 
made  knife,  with  abls^e  about  two  inches  long.  ^"This  rude  implement  is  held 
in  the  left  hand ',  its  edge,  which  is  dull,  is  raised  a  line  abovo  the  index  finger; 
strips  of  hemp  (or  fibre)  are  ^en  drawn  over  die  blade  &om  within  outwards, 
and,  being  pressed  upon  by  the  thumb,  the  fibrous  portion  of  one  surface,  ana 
the  mucilaginous  part  of  the  other,  are  thus  taken  on.  The  hemp  then  rolls  up 
like  boiled  tendon.  After  being  wiped  dry  it  is  exposed  to  the  sun  for  a  day 
and  then  assorted,  the  whitest  lining  selected  for  fine  cloth.''    It  is  then  bleached 
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by  boiliB^  and  drying  in  the  sun,  when  the  tedious  process  of  soparaiin^r  tbi* 
individual  fibres  with  the  finger  nails  is  dexterously  accomplished  by  women  or 
children,  leaving  the  material  exceedingly  fine  and  soft ;  and  afterwards  a  further 
bleaching  is  secured  by  soaking  in  water  with  a  little  lime,  or  the  ashes  of  mulberry 
leaves.  During  the  bleaching  process  the  fibre  must  be  dry,  as  moistiuro  w-Ill 
give  it  a  dark  color. 

CHIKA  GKRASS  FTBBBS  OF  COMKBRCZ. 

The  China  grass  cloth  has  long  been  known  to  commerce,  and  the  fibre  was 
many  years  since  brought  to  Europe,  where  it  attracted  the  attention  of  manu- 
facturers for  its  fineness,  strength,  and  beauty.  It  was  found  to  be  stronger  than 
hemp,  with  the  lustre  of  silk.  At  the  British  International  Exposition  of  1SG2 
several  specimens  from  India,  Assam,  and  Malacca  wore  exhibited.  The  report 
of  that  exhibition  referred  to  these  samples  as  attracting  more  attention  thar. 
any  other  products  of  India,  and  stated  that  late  cspenments  had  shown  that 
the  fibre  was  susceptible  of  manufacture  in  a  great  variety  of  useful  and  valua- 
ble fabrics.  « 

At  the  same  exhibition  samples  were  exhibited  bearing  the  name  of  Boeh- 
meria  nivea^  a  fibre  believed  to  be  identical  with  the  B,  temcissifna,  of  the  same 
cemmerdal  value,  although  represented  as  botanically  a  different  species.  The 
plant  flourishes  at  Darjeeling  and  other  places  in  the  north  of  India. 

The  Neilghcrry  nettle,  (sometimes  written  Nilgki  nettle,)  Urticaheterophjlla, 
abounding  in  the  hills  of  that  name  in  India,  possesses  a  fibre  used  for  similar 
purposes,  sold  at  the  same  price,  and  is  sometimes  included  with  China  grass 
fibres.  It  has  been  called  ''  vegetable  wool,"  is  abundant  in  a  wild  state,  aud 
it  is  assumed  that  its  cultivation  would  be  profitable.  The  bark  of  the  young 
wood  steeped  in  water  twenty-four  hours  renders  easy  the  separation  of  the 
fibre.  The  nettle  is  one  of  the  most  formidable  of  the  stinging  tribe— ^a  fact 
which  mi^ht  militate  against  its  utilization.  The  Technologist  says  that ''  the 
fibre  is  brilliant  and  strong,  easily  separated,  regular  in  fineness,  from  6  to  28 
inches  in  length,  of  ^ood  natural  whiteness,  sinular  in  fineness  to  the  coarsest 
mohair,  much  twisteo,  generally  flattened  at  the  root  end.  The  last  peculiarity 
is  a  defect,  otherwise  it  is  a  fibre  perfectly  adapted  for  spinning  with  coarse  comb- 
ing wools.  It  seems  to  be  especially  applicable  for  fabrics  where  bright  still- 
ness is  the  quality  desired.  It  dyes  in  a  similar  manner  to  China  grass,  but  does 
not  possess  equ^  brilliance,  strength  or  whiteness.  If  it  were  forced  on  the 
market  it  would  immediately  take  a  position  as  a  combing  fibre,  probably  second 
only  to  China  grass.  It  is  reported  to  be  obtainable  in  abundance,  but  the 
plant  is  a  formidable  one  to  manipulate. 

The  B,  candicans,  of  which  seed  has  been  imported  from  Paris  by  the  Depart- 
ment, is  thus  characterized  by  Professor  George  C,  Shaeffer,  librarian  of  the 
Patent  Office,  a  well-known  expert  in  fibres,  m  a  note  to  the  editor  of  this 
report: 

"  The  BoeJimeria  candkans  was  first  brought  to  notice  in  England,  at  the 
exhibition  of  1851,  when,  according  to  Boyle, '  a  prize  medal  was  awarded  for 
some  beautifully  white  and  silky  looking  fibre  sent  by  the  Singapore  committee, 
firom  M.  Weber,  of  Java,  as  the  produce  of  a  plant  which  he  railed  Bochmeria 
candicans,  and  also  Idnum  usitaHssimum^  [but  this  is  the  l^tanical  name  of  our 
own  flax]  '  on  the  same  label.  The  former  is  probably  another  name  for  our 
plant,' [he  is  speaking  of  the  jB.  niveaj]  'as  it  is  said  to  be  the  ramie  or  rantee 
of  the  Mdays.  The  plant  is  cultivated  by  the  Dutch  in  Java,  i^nd  its  fibre  has 
been  introduced  into  Holland,  and  gold  medals  awarded  to  Messrs.  Meerburg,  of 
Leyden,  for  specimens  of  sail-cloth,  ropes,  cables,  &c.,  and  also  for  some  finer 
kinds  of  cloth  and  table-cloths.     The  plant  producing  •  this  fiber  was  called 
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Boehmeria  candkans  and  also  B.  utHis  by  Professor  BlumC;  bnt  it  is  probably 
only  a  variety  of  2?.  niveaj  or  perhaps  a  nearly  allied  species." 

*'  From  this  it  will  be  seen  that  the  B,  candicans  is  the  plant,  a  specimen  of 
which  I  have  from  Mr.  Ballestier,  gathered  by  him  from  a  Dutch  plantation  in 
Java,  and  which  he  called  ramee,  and  said  was  identical  with  the  '^  China 
grasB."  This,  if  at  all  different  from  the  B.  nivea,  is  the  plant  cultivated  by  the 
Batch  in  Java,  named  by  Blume,  and  by  him  introduced  into  France.  It  is, 
therefore,  the  same  as  that  "  pushed"  by  Eoezl,  the  Austro-Belgian  botanist  of 
Texas,  which  he  says  cannot  be  raised  &om  seeds.  But  it  is  to  be  remembered 
that  in  his  elaborate  display  of  synonyms  he  omits  this  very  one  of  B.  candicans. 

**  Of  course  it  will  be  worth  while  to  carefully  distinguish  in  the  culture  of  this 
plant,  and  establish  the  fact  whether  it  can  or  cannot  be  raised  from  seeds,  and 
whether  it  is  essentially  distinct  from  the  B,  nivca.  It  should  be  borne  in  mind 
that  it  was  shown  in  Holland  mostly  in  the  form  of  the  coarser  fabrics." 


MANUFACTURE  OF  GOAT  FLEECE. 


Mr.  Israel  S.  Diehl,  formerly  United  States  consul  at  Batavia,  in  Java,  the  writer 
of  an  article  on  "the  goat,"  in  the  report  of  this  Department  for  1863,  was  deputed 
by  Hon.  Isaa©  Newton,  late  Commissioner  of  Agriculture,  to  visit  Europe  during 
the  past  year,  and,  among  other  duties,  to  investigate  the  manufacture  of  Angora 
or  Cashmere  fleeces,  with  reference  to  its  introduction  into  the  United  States. 

The  acclimatization  of  these  goats  in  this  country  is  an  established  fact.  For 
several  years,  in  different  parts  of  the  Union,  the  Angora  goat  has  been  bred, 
both  puxo  and  crossed,  with  our  native  goat.  Far  from  deteriorating  by  the 
transfer,  as  had  been  predicted,  it  is  found  that  in  some  parts  of  the  country  even 
the  xmmixed  breed  of  the  imported  goats  has  shown  evident  signs  of  improve- 
ment resulting  from  the  change.  This  branch  of  pastoral  industry  has  begun 
to  assume  very  considerable  prominence,  as  is  indicated  by  the  fact  that  during 
the  past  year  not  less  than  8100,000  has  been  paid  for  these  goats  in  Ohio  alone. 

In  order  to  test  the  quality  of  the  fleeces  produced  in  this  country,  Mr.  Diehl, 
prior  to  his  departure  for  Europe,  collected  specimens  from  different  flocks  and 
localities  from  Massachusetts  to  Califoniia,  and  subsequently  compared  them 
with  foreign  fleeces  at  the  Paris  Exposition  and  elsewhere,  both  in  Europe  and 
Asia.  His  own  deliberate  opinion  is  that  in  fineness,  delicacy,  and  beauty  the 
American  fleeces  were  equal,  if  not  superior,  to  the  choicest  oriental  specimens 
met  with.  On  the  subsequent  exhibition  of  these  samples  at  Paris  and  Eoubaix,  in 
France,  and  at  London  and  Bradford,  in  England,  the  manufacturers  expressed 
the  most  delighted  sm-prise  at  their  beauty  and  facility  of  manipulation,  pro- 
nouncing them  fully  equal  to  the  best  imported  Asiatic  fleeces.  As  a  result  of  the 
exhibition  of  these  samples  a  rapidly  increasing  demand  for  American  fleeces 
may  bo' expected.  But  shall  we  confine  our  industrial  cntciiDrisc  to  the  mere 
production  of  the  raw  material,  leaving  to  the  overgrown  manufacturing  systems 
of  Europe  the  monopoly  of  the  higher  processes  of  art  in  which  are  elaborated 
those  beautiful  fabrics ;  those  shawls,  camlets,  mohairs,  &;c.,  which  have  become 
8o  celebrated  ?  Shall  we  not  rather  secure  the  economical  advantages  of  a  varied 
industiy  by  building  up  a  system  of  manufactures  which,  co-wonting  with  our 
agricultiural  enterprise  and  absorbing  its  production,  shall  at  the  same  time  give 
firesh  scope  to  that  wonderful  inventive  genius  which  has  characterized  even  the 
infancy  of  American  art  ?  It  was  to  solve  this  problem  that  Mr.  Diehl  was  sent 
on  this  important  mission,  and  it  must  be  acknowledged  that  he  has  contributed 
many  important  elements  to  the  solution. 
15 
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As  an  essential  preliminaiy  to  his  observations  abroad,  he  visited  the  prindpal 
manufactories  of  wool  and  worsted  in  this  coontij,  in  order  to  acquaint  himself 
with  our  actual  facilities  for  working  up  the  fleece.  He  found  veiy  little  machinery 
adapted  to  its  fabrication,  and  neither  workmen  skilled  in  the  processes  of  manu- 
factore  nor  capitalists  at  once  willing  and  qualified  to.  engage  in  the  necessary 
financial  enterprise.  Manufacturers,  however,  expressed  the  warmest  interest  in 
his  mission,  and  high  hopes  of  its  abundant  success. 

The  manufacture  of  goat's  fleece  in  the  United  States  is  by  no  means  a  novelty, 
however.  Many  years  ago  it  was  imported  £rom  England  and  from  Asia  to  be 
fabricated  into  military  and  fancy  goods,  selvages,  &^.  But  the  hi^h  prices  of 
the  fleece,  with  the  cessation  of  tiie  demand  for  selvages,  caused  this  incipient 
manufacture  to  decline  and  disappear.  It  has  revived  to  some  extent,  however, 
within  the  last  few  years,  since  the  introduction  of  the  Angora  goat  into  this 
country. 

ANGORA  GOATS. 

It  is  stated  that  most  of  last  year's  clip  was  sold  on  commission  by  a  single  New 
York  wool  house.  Three  manufactories  have  provided  machinery  for  its  experi- 
mental manufacture.  These  parties  ventured  to  pay  for  fleeces,  varying  &om 
throe  ouarters  to  pure  breed,  from  50  cents  to  $1  50  per  pound.  The  goats 
shear  &om  two  to  ei^ht  pounds  each,  according  to  blood,  age,  and  size  ]  hence 
it  is  for  more  profitable,  even  at  these  experimental  prices,  to  raise  goats'  fle^^ce 
than  sheep's  wool.  The  establishment  and  extension  of  this  manufacture  cannot 
fail  to  stimulate  its  increase  and  secure  its  permanency.  For  combed  and 
washed  fleece,  suited  to  fancy  work,  much  higher  prices  have  already  been  realized. 
Skins  of  yearling  weathers,  firom  J  to  }|pure  breed,  have  been  sold  at  S18  apiece 

Having  ascertained  our  manufacturing  deficiencies,  Mr.  Diehl  next  visited  the 
Paris  Exposition,  where  ho  directed  his  attention  to  the  fabrics  of  various 
kinds  of  goats'  fleece.  He  was  astonished  and  delighted  at  the  extent,  variety, 
delicacy,  and  exquisite  beauty  of  the  specimens  contributed  by  the  looms  of  Asia 
Minor,  India,  France,  England,  Gennany,  and  other  countries  represented  in  this 
department  of  the  Exposition.  These  manufactures  consisted  of  shawls,  camlets, 
challis,  mohairs,  poplins,  velvets,  delaines,  hosiery,  yarns,  gowns,  robes,  rugs, 
for  trimmings,  tassels,  &c.  Some  of  them  were  made  of  pure  goats'  fleece,  and 
others  of  the  fleece  mixed  with  wool,  cottons,  silks,  and  other  fibres,  imparting 
to  these  compounds  a  lustre,  strength  and  durability  which  no  other  fibre  except 
silk  will  secure.  Nearly  every  nation  represented  at  the  Exposition  presented 
some  beautiful  manufactures  of  goats'  fleece.  India,  England,  France,  and  Aus- 
tria seemed  to  excel  in  the  more  delicate  fabrics,  while  Turkey  exhibited  the 
greatest  variety  and  richness  of  the  raw  material. 

In  England  the  manipulation  of  this  staple  is  practically  monopolized  by  a 
few  parties,  who  appear  adverse  to  imparting  any  information  in  regard  to  the 
manufacture  and  ssie  of  their  fabrics. 

The  fleece  manufactured  in  England  is  mainly  produced  in  Asia  Minor  firom 
the  Angora  goat.  It  is  imported  to  the  extent  of  3,000,000  pounds  per  annum, 
and  is  known  in  commerce  by  the  name  of  mohair.  The  annual  importations 
firom  Turkey  for  the  sixteen  years  fi'om  1843  to  1858,  inclusive,  were  as  follows: 


Potmdf. 

1843 575,513 

1844 1,290.771 

1845 1,241,613 

1846 1,287,320 

1847 1,300,000 

1848 88,853 

1849 253,037 

3850 267,650 


Poands. 

1851 193,046 

1852 222,239 

1853 2,916,509 

1854 1.189,147 

1855 2,028,411 

1856 2,912,838 

1857 .• 3,255,010 

1858 3,312,012 
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Heflsrs.  Hwhes  ft  Boiuddy  wool  brokeia  of  Liveipool^  in  a  recent  report,  thoa 
speak  of  this  Angora  fleece: 

The  importation  of  mobair  !s  of  comparatiTelj  recent  date,  and  it  is  scarcely  a  quarter  of 

•  centory  einoe  it  waa  introdaced  into  thia  conntiy.  It  was,  for  some  time,  chiefly  used  for 
tJie  list  esds^of  woollen  cloths  and  commanded  little  attention;  bat  for  some  years  past  it 
has  been  matly  gainian^  in  iavor  for  the  fancy  trade,  and  has  now  become  an  article  of  con- 
iwidcrrable  importance,  onr  annual  import  being  upwards  of  3,000,000  pounds  weight.  It  is 
particularly  adapted  for  damasks,  Telvet  for  coacn  linings  and  curtains,  and  ladies'  dresses, 
mixed  with  cotton  and  silk,  and  produces  a  most  agreeable  texture.  A  largo  quantity  of  the 
yam  spnn  in  this  counti^  is  exported  to  France  and  Germany,  where  it  is  chiefly  mannfac- 
^ared  into  yelvet.    Tlie  laahionhas  this  year  run  much  upon  mohair  for  ladies*  dresses,    *    ^ 

*  *  and  oTery  thing  on  the  spot  and  for  arrival  has  been  bought  up  for  home  consumption. 

The  market  price  oi  this  fleece  (for  wool  it  cannot  be  called  with  any  propriety 
of  langoa^)  varies  from  three  to  four  ehiUings,  or  from  75  cents  to  $1  per 
pound,  gold  valoe.  The  demand  is  permanent  and  increasing ,  and  it  will  oon- 
tinne  to  increase  nntil  met  by  a  vastly  more  copions  prodnction.  The  present 
extraordinary  demand  results  partly  from  the  attempt  of  the  English  monopolists 
to  absorb  the  entire  prodnction  of  Asia  Minor,  by  sending  agents  over  the  whole 
country  to  seeare  the  clip  as  soon  as  it  is  sheared.  The  prices  of  a  few  inferior 
lots  in  the  oriental  market  are  no  criterion  of  their  real  valne.  The  quotations 
in  Asia  Uinor  are  in  some  cases  fnlly  eqnal  to  those  in  England,  leaving  no 
noargin  for  export  and  import  duties,  cost  of  transportation,  profits,  &c.  These 
fictitious  prices,  it  is  ea^  to  see,  are  maintained  by  collusion  in  order  to  diseour- 
a^  operations  by  outside  parties,  while  the  mass  of  the  clip  is  quietly  taken,  at 
very  reduced  prices,  from  the  shearers,  who  are  blissfully  ignorant  of  telegraphic 
or  newspaper  prices  current  reports. 

The  supply  of  Angora  fleece  in  Asia  Minor  is  limited  Ad  precarious.  Access 
to  it  is  both  difficult  and  dangerous,  from  thD  jealousy  of  the  government  and  ike 
barbarous  bigotry  of  the  people.  The  vigilant  care  and  formidable  power  of  the 
English  government  protect  the  agents  of  the  above  mentioned  monopoly  in 
their  efforts  to  secure  the  clip  of  Asia  Minor ;  but  the  stereotyped  character  of 
Asiatic  industry  gives  no  reasonable  promise  of  an  enlargement  of  the  supply 
from  this  quarter;  hence  English  and  continental  manuracturers  are  looKing 
to  the  Gape  of  Otood  Hope,  Australia,  the  United  States  and  South  America  ifor 
an  increased  production  of  this  staple  to  meet  their  necessities.  The  value  of 
this  entire  interest  would  be  enonnously  enhanced  by  the  opening  of  an  adequate 
and  permanent  source  of  supply. 

In  Europe  the  fleece  is  spun  into  yam,  mostly  in  England,  or  at  Boubaiz  in 
France,  and  thence  distributed  over  Europe  for  manu&cture  into  cloth.  The 
excellence  of  the  yam  spun  in  England  and  at  Roubaix  is  due  partly  to  superior 
skill,  partly  to  peculiar  and  improved  machinery,  and  partly  to  natural  and  arti- 
ficial atmospherio  humidity.  This  latter  element,  if  not  absolutely  essential  to 
success,  is  at  least  very  desirable. 

From  very  transparent  motives  the  process  of  spinning  has  been  represented 
by  those  in  the  interest  of  the  monopoly  as  very  expensive  and  diflioult,  nay, 
even  a  profound  secret,  known  only  to  those  now  engaged  in  the  business.  But 
these  representations  were  flatly  oontradioted  by  the  exhibition  at  Paris  of  a 
great  variety  of  machinery  for  carding,  scrabbing,  spinning  and  weaving  the 
tiftik  or  Angora  deece.  This  machinery,  purporting  to  have  been  made  largely 
in  Bradford  and  Roubaix,  two  great  seats  of  yam  production,  entirely  exploded 
the  assumption. 

A  specimen  of  this  spinning  maohineiy,  manufactured  by  J.  J.  S.  Smith,  Low 
Bridge  Works,  Keighly,  Yorkshire,  is  given  in  Plate  XXVI.  These  machines 
are  sold  at  prices  vaiyinff  from  $100  to  $300,  according  to  the  number  of  spindles. 
John  Leeming  &  Son,  North  Holme  Mills,  Bradford,  Yorkshire,  manufacture 
spinning  and  other  machinery  for  working  up  this  tiftik  fleece,    Leon  Morel, 
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of  Boubaix^  France,  exhibited  a  rotary  combing  machine  which  worked  remark- 
ably well.    This  machine  was  held  at  $1,600. 

This  establishment  is  the  largest  in  France  for  mannfactoring  the  fleece^ 
claiming  to  work  up  140,000  pounds  per  week.  Bawson  and  Amedie  Prevost 
manufEusture  at  Leicester,  England,  and  Boubaix,  France,  combing  machines, 
patented  to  the  senior  partner,  at  prices  varying  from  $2,000  to  <3,000. 

For  the  fabrication  of  the  fleece  abundance  of  machinery  was  found  in  England, 
France,  and  Germany.  John  Looming  &;  Son,  at  Bradford,  Yorkshire,  erect  all 
kinds  of  machinery  demanded  by  the  various  processes  of  the  manufacture. 
Robert  Hall,  at  Bury,  near  Manchester,  constructs  a  variety  of  machinery,  and 
Bells  a  very  good  light  machine  at  $85.  Snowden  &  Stevenson,  at  Bradford, 
manufactui-e  looms  for  working  up  all  kinds  of  the  fleece,  at  prices  varying  from 
$90  to  $100,  making  50  yards  of  cloth  in  10  hours.  William  Smith  &  Brothers, 
at  Heywood,  near  Manchester,  also  manufacture  such  machinery.  N.  Berthelot 
and  E.  Buxtorf,  at  Troycs,  construct  machinery  for  the  manufacture  of  hosiery. 
The  former  sells  for  $2,000  a  macliine  that  knits  18  pairs  of  socks  per  day. 
Smaller  machines  sell  for  prices  ranging  fi*om  $350  to  $650  each,  producing  a 
very  fine  article  of  hose.  Among  the  cards  of  houses  engaged  in  the  different 
branches  of  this  manufacture,  collected  by  Mr.  Diehl,  the  following  are  selected : 
Talbons  and  Benevey,  Paris;  J.  Gay,  Paris;  Prieur  Herault,  Paris;  Parillet  6c 
Pavie,  Paris;  II.  Monton,  Paris;  Tresca,  Carlct  &  Daird,  Paris;  Adam  Wade, 
Wakefield;  P.  Oilier  &  Son,  Manijols;  Lewis  Bollman,  Vienna;  Julius  Wol£aer 
&  Co.,  Vesih.  The  manufacture  of  hosiery  is  represented  by  F.  Boncheron  and 
E.  Buxtorf,  of  Paris ;  while  Berington  &  Morris,  London,  F.  Witzleben,  Leip- 
sic,  and  Pansier-Kaiser,  Brussels,  give  special  attention  to  the  manufacture  of 
goat  skins  into  robes,  Ihrs,  rugs,  &o. 

The  leading  machine  in  Europe  fo^  the  weaving  of  goats'  fleece  into  shawls 
is  the  double  Jacquard  loom,  manufactured  by  Willlbald  Schrane,  of  Vienna^ 
Austria,  a  drawing  of  which  is  given,  Plate  XXVII.  From  a  highly  eulogistlo 
notice  of  this  machine  by  the  ^'  Lower  Austrian  Industrial  Society,"  at  whose  toohdb 
it  was  exhibited,  it  appeals  that  it  is  fumished  with  a  double  cylinder  for  omar 
mental  patterns  suited  to  double  stuff  weaving,  and  other  arrangements  by 
which  precisely  the  same  figure  is  wrought  on  both  sides  at  once. 

By  this  loom  are  manufactured  some  of  the  finest  specimens  of  shawls^ 
which  were  purchased  in  considerable  quantities  by  New  York  merchants  at  the 
Exhibition.  It  is  worked  by  hand,  and  shawls  are  made  by  it  of  remarkable 
beauty  and  cheapness.  Mr.  Schrane  furnishes  a  loom  with  a  Jacquard  improved 
machine,  suited  to  the  manufacture  of  tho  finest  shawls,  with  design  cards  and 
cashmere  chains,  and  delivers  it  properly  packed  at  the  railway  station  for  about 
$200.  He  will  also  famish  a  skilled  workman  to  come  to  this  country  to  erect 
and  work  the  loom,  producing  two  or  three  fine  shawls  per  week,  for  a  weekly 
stipend  of  from  $10  to  $15,  provided  travelling  expenses  are  paid.  Mr.  Schrane 
has  manufactured  10,000  of  these  machines,  send  is  producing  from  400  to  500 
per  annum.  About  1,000  of  those  are  employed  in  Vienna  alone  in  the  numu- 
lacture  of  fine  shawls.  They  have  also  been  successfully  inti-oduced  into  Con- 
stantinople, Asia  Minor,  India,  and  Cashmere.  They  should  be  immediately 
introduced  into  this  country  to  meet  the  demand  of  our  rapidly  growing  fleece 
production.  The  presence  of  such  manufacturing  facilities  wUl  greatly  stimu- 
late our  production  of  the  raw  material. 

Among  the  prominent  shawl  manufacturers  in  Europe  may  be  named,  H. 
Lawatch  and  Isbary,  of  Vienna,  employing  several  hundred  looms  in  different 
parts  of  the  city  and  its  vicinity,  and  Duch^  &  Co.,  Paris,  whoso  specimens  are 
remarkably  close  imitations  of  the  real  Cashmere  shawls. 

Having  completed  his  examination  of  the  European  manufacture  of  goat^ 
fleecC;  Mr.  Diehl  proceeded  to  Asia  by  way  of  Constantinople.    In  the  bazaars 
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of  that  famous  metiopolis  be  saw  a  very  h&ndsoHie  display  of  fabrics  o^  this 
staple  from  the  looms  of  Turkoy,  Pci*sia,  and  the  east. 

The  principal  seat;  both  of  the  production  of  the  raw  material  and  of  the 
uanufactore  of  this  staple  in  the  Turkish  empire,  is  Angora  and  vicinity,  in 
Asia  Minor.  Hei*e  were  once  in  operation  from  1,700  to  1,800  looms,  working 
ap  the  tiftik  fleece,  chiefly  into  camlets,  hosiery,  and  fancy  dress  goods.  But 
this  industrial  activity,  like  that  of  Cashmere,  has  passed  away.  A  few  hundred 
looms,  where  once  were  as  many  thousands,  now  struggle  hopelessly  against  the 
btal  competition  of  European  machinery  and  the  aggressive  policy  of  European 
^governments.  The  fleece  is  exported  to  Europe  for  fabrication,  thus  rendering 
the  Orient  tributary  to  that  industrial  monopoly,  which  would  absorb  the  entire 
manufacturing  industry  of  the  world,  and  render  all  other  nations  mere  pro- 
dacers  of  raw  material.  The  national  politics  of  these  Asiatic  peoples,  after 
having  survived  the  revolutions  of  all  past  history,  seem  now  to  bo  afiiictod  with 
a  sort  of  dry  roSy  and  to  be  crumbling  in  hopeless  decay.  The  industrial  sys- 
tems are  bein^  rapidly  subverted  by  European  craft  and  by  the  resistless 
coarse  of  events.  The  delicate  processes  of  modem  machinery  surpass  even 
the  quaint  and  exquisite  skill  of  oriental  operatives,  while  in  accuracy  of  design 
and  cheapness  of  execution  there  is  a  still  greater  difference.  This  enables  the 
European  manufacturer  to  purchase  the  raw  material  of  Asia  Minor,  to  pay 
export  and  import  duties  and  transportation  expenses,  and  then  to  undersell  the 
Aaiatio  fabric,  forestalling  its  entire  western  market.  . 

Mr.  Diehl  visited  Angora,  and  examined  the  looms  and  processes  of  manu- 
factore  in  use  among  the  natives.  These  he  found  to  be  exceedingly  crude  and 
simple.  The  fleece  is  first  taken  to  a  running  stream,  where  it  is  washed  by 
hand  and  trampled  under  foot  in  the  water.  It  is  then  spread  upon  the  sand 
to  dry  and  bleach,  after  which  it  is  assorted  according  to  fineness,  len^tli,  and 
pnritv.  It  is  then  hackled  on  a  simple  old-fashioned  hackle,  consistmg  of  a 
few  dozen  long  iron  nails  driven  through  a  board.  After  hackling,  the  fleece 
is  placed  in  bundles  or  rolls  and  spun  into  yam,  mostly  by  the  women  and  chil- 
dren. For  this  purpose  ia  common  distafl*  is  used,  or  a  stick  from  12  to  18  inches 
in  length,  with  cross  pieces,  rendering  it  about  equivalent  to  a  large  spool.  It 
is  then  ready  for  the  loom.  This  instrument  in  Angora  is  of  the  simplest  and 
mdest  constmction^^and  of  the  same  unvarying  type  that  has  been  used  by 
countless  generations.  Asiatic  industry  is  fmgal  in  labor-saving  processes; 
when  once  machinery  is  brought  to  such  a  degree  of  efficiency  as  to  render  it  barely 
possible  for  an  unlimited  amount  of  labor  to  supplement  and  supply  its  deficien- 
cies, no  further  improvement  is  made.  Men  then  subject  themselves,  their  minds 
and  muscles,  to  a  training  which  makes  them  almost  a  part  of  the  machines  they 
operate.  Caucasian  mind  seeks  to  emancipate  itself  from  all  unnecessary  labor 
by  transferring  it  to  machinery,  thus  leaving  the  mental  faculties  free  for  intellec- 
tual labor.  Each  of  its  tasks  it  devolves  successively  upon  inanimate  matter, 
while  it  contbually  ascends  to  higher  results.  But  this  function  of  intelligence 
seems  to  be  entirely  ignored  by  Asiatic  mind  and  Asiatic  art. 

The  Angora  loom,  of  which  engravings  are  presented,  consists  of  two  upright 
posts,  firom  four  to  six  feet  apart,  planted  in  the  ground  and  mnning  up  through 
the  floor  (if  there  be  one)  to  the  roof  of  the  house.  Near  the  top  of  these  posts 
a  Gross  bar  is  mdely  fastened,  often  with  ropes,  trom  which  the  simple  weaving 
apparatus  is  suspended  by  pulleys  and  worked  by  treadles.  These  are  located 
beneath  the  level  of  the  floor,  on  the  edge  of  which  the  weaver  is  seated.  The 
woven  cloth,  passing  round  a  roller  in  front  of  the  weaver,  is  then  drawn  by 
weights  over  another  roller  above  his  head.  These  looms  cost  from  $5  to  $26, 
some  of  them  being  omamented  with  nide  carving. 

The  ordinary  expense  of  a  loom  is  given  at  $20  per  month.  A  number  of 
these  looms  are  strung  along  the  sides  of  the  house,  some  houses  containing  as 
many  as  20  looms. 
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The  process  of  weaving  is  necessarily  tediond  and  expensive.  Workmen  ask 
higher  wages  than  the  weavers  of  England  and  France,  and  accomplish  mnch 
smaller  results.  Angora  weavers  m^estly  summed  np  their  demands  as  fol- 
lows :  passage  paid  to  the  United  States,  hoase  rent,  board,  and  $25  p^  month; 
the  English,  French,  and  German  weaver  works  for  from  two  to  five  shillings 
per  day,  and  pays  his  own  expenses. 

The  mann&cture  of  Oashmere,  camels'  hair,  and  other  shawls,  once  so  floor- 
ishin^  in  Afia,  is  greatly  impaired,  and,  in  many  places,  entirely  discontinaed. 
But  lew  of  the  once  famous  Cashmere  shawls  have  been  mannfactnred  ance  the 
rise  of  the  fatal  competition  of  Lyons,  Paris,  Paisley,  Vienna,  and  other  mann- 
factoring  centres  in  Europe.  Caucasian  capital  and  skill,  aided  by  the  elabo- 
rate contrivances  of  machinery,  can  now  produce,  at  much  lower  prices,  fabrics 
as  delicate  and  beautiful  as  the  famous  Cashmere  shawls,  though,  doubtlees,  not 
00  durable.  The  immediate  introduction  of  this  shawl  weaving  into  the  United 
States  is  perhaps  impracticable,  though  its  final  success  here  is  but  a  question  of 
time.  The  obstacles  to  be  overcome  are  lack  of  skiUed  labor,  of  machineiy, 
and  of  an  active  home  demand  for  fabrics  of  goats'  fleece.  None  of  these,  how- 
ever, are  very  formidable.  SufBcient  labor  and  machinery  can  be  imported  to 
meet  present  necessities,  while  the  ready  intelligence  of  our  workingmen  and  the 
profound  and  subtle  genius  of  our  inventors  may  be  relied  upon  to  surpass,  very 
soon,  our  imported  models.  The  increasing  taste  and  luxury  fostered  by  the 
rapidly  accumulating  wealth  of  the  American  people,  and  the  enormous  rednc- 
tion  in  the  cost  of  manufacturing  this  beautiful  staple  from  the  fancy  prices 
hitherto  commanded  by  oriental  manufacture,  will  soon  create  a  permanent 
home  demand.  This  will  give  a  comfortable  support  to  a  large  industrial  popu- 
lation, and  assist  in  arresting  the  increasing  drain  upon  our  drculating  medium 
oansed  by  large  importations  of  manufactures  of  wool,  cotton,  silk,  and  flax^ 
a  matter  of  no  small  importance  in  the  present  financial  condition  of  the  coimtiy. 


WATER  FOB  DESTITUTE  REGIONS. 


Bt  D.  S.  Curtiss,  Madison,  Wisconshv. 


The  absence  of  brooks  and  springs  from  our  broad  prauies  is  really  no  ob}eo- 
tion  to  settling  and  making  residences  on  them,  nor  is  it  any  cause  for  deprecia- 
ting their  intrmsic  value.  A  cheap  substitute  for  wells  may  be  easily  obtained 
and  be  more  pleasantly  enjoyed,  at  even  less  cost.  Some  portions  of  what  is 
here  given  was  published  by  the  writer  in  the  Wisconsin  Farmer  of  1863 }  his 
leading  object  bein^  to  induce  settlement  and  promote  comfort  upon  the  vast  and 
fertile  prairies,  souti'^nd  west,  from  which  many  people  are  kept  away  by  a 
cry  of  '*  no  water."  The  subject  is  an  eminentiy  interesting  one,  deserving  of 
far  more  attention  than  it  has  hitherto  received,  and  I  liave  frequently  wondered 
timt  it  has  not  commanded  greater  consideration. 

EFFECTS  OF  PURE  SOFT  WATEB. 

Beautiful  is  water,  and  rich  in  health,  vigor,  and  pleasure,  and  the  eiects  of 
an  unstinted  supply  on  the  enjoyment  of  a  people  are  hardly  calculable— cer- 
tainly not  adequately  appreciated — ^unless  when  we  are  once  deprived  of  it 
Where  good  water  is  scarce,  or  procured  only  at  considerable  oost^  those  habits 
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of  cleftaLiness,  so  necesflftiy  alike  to  good  health  and  morality^  are  too  much  neg 
lected ;  nor  will  snoh  supply  be  famished  to  animals  as  will  enable  them  to  a£Fora 
the  fnll  and  natural  prodact  of  flesh,  fleece,  milk,  or  efficient  service.  If  we 
have  never  observed  the  benoflcial  results  of  using  soft  water  for  all  purposes^ 
we  oannot  appreciate  its  value ,'  those  persons  who  have  seen  its  effects  and  under- 
stand its  value  could  hardly  be  induced,  by  any  means,  to  dispense  with  its 
regular  use  for  either  drinking,  cooking,  or  bathing.  It  is  well  known  that  very 
frequent  bathing  of  the  whole  person  is  conducive  to  health,  strength,  and  com- 
fort ;  bat  it  is  particularly  so  on  the  vast  prairies,  where  there  is  so  much  more 
exposure  to  sun,  wind,  and  dust,  than  in  wooded  and  shaded  regions.  This  con- 
sideration is  too  much  neglected,  and  cannot  bo  too  earnestly  impressed  upon  the 
nunds  of  those  so  situated. 

DISTBIBUTIOK  OP  BLESSINGS. 

Hany  persons,  aware  of  the  apparent  destitution  of  water  on  the  prairies,  have 
been  deterred  from  settling  upon  them ;  hence,  extensive  and  fertile  regions  remain 
dosed  to  thousands  who  otherwise  would  speedily  settle  them,  and  make  pro- 
ductive farms  in  every  direction,  adding  strength  to  the  state,  and  enriching  them- 
selves. But  they  are  mistaken  in  their  views,  as  a  thorough  trial  would  show ; 
the  difficulties  so  frightful  to  their  imaginations  not  really  existing. 

Providence,  in  dispensing  physical  blessings  to  his  creatures,  graciously 
observes  a  system  of  checks  and  balances,  compensating  for  a  deficiency  in  one 
case  with  valuable  advantages  in  another.  The  absence  of  timber,  for  mstance, 
ia  compensated  by  extensive  and  fertile  fields,  ready  for  the  plough  and  the 
barrow.  The  cost  of  cisterns,  basins,  and  ditches  is  offset  by  rehef  from  the 
heavy  labor  and  dirty  work  of  chopping,  logging,  and  burning  off  heavy  tim- 
bered lands ;  while  the  want  of  running  water  and  handy  wood  is  more  than  made 
up  by  freedom  from  the  vexations,  toil,  and  difficulty  of  ploughing  and  working 
for  years  among  stumps  and  roots,  subject  to  constant  accidents  in  breaking  of 
tools,  with  the  consequent  hindrances  and  expenses. 

But,  as  I  have  said,  the  lack  of  water  is  only  imaginary.  Although  there 
may  not  be  on  the  surface  the  bubbling  spring  and  running  stream,  yet  there 
is  a  bountiful  resource  within  the  reach  of  every  family  and  farm  owner,  which 
is  capable  of  affording  even  a  more  convenient  and  healthful  supply,  and  at  less 
expense  than  is  incurred  by  those  inhabiting  regions  containing  streams,  springs^ 
and  ponds— that  is,  rain  or  child  water. 

Failing  to  take  a  broad  and  rational  view  of  all  the  facts  and  resources,  many 
people  have  regarded  this  lack  of  springs  and  brooks  in  those  regions  so  richly 
capable  of  feeding  millions,  as  a  lund  of  oversight  in  Providence.  To  have 
spread  out  to  the  view  of  man  such  vast  and  inviting  tracts  of  land,  upon  which 
easy  toil  might  win  wealth  in  unlimited  measure,  and  yet  to  have  withheld  so 
mdispensable  a  requisite  as  water,  would  indeed  seem  strange  and  unaccountable, 
and  with  no  remedy  would  be  cause  of  regret.  But  to  the  thoughtful  observer 
no  such  deficiency  exists.  During  the  different  seasons  of  the  year  abundant 
rains  and  snows  fall  upon  all  these  regions,  to  supply  all  needed  water,  as  several 
years'  residence  in  Michigan,  Illinois,  and  Wisconsin  fully  prove  5  though  a  less 
proportion  of  snow  falls  here  than  in  some  other  sections  of  the  United  States. 

PROOFS  BY  THE  KMS  GATJGB. 

Observations  by  rain  gauges,  recorded  for  several  years,  at  different  stations 
on  the  fifreat  lakes  and  the  Mississippi  river,  show  that  the  average  depth  of 
water  which  annually  falls  on  the  whole  surface  of  that  belt  of  country,  between 
Saint  Anthony's  Falls,  north,  and  Vicksburg,  south,  the  central  portion  of  the 
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United  States,  is  about  2^  feet — a  vast  quantity  of  water,  indeed;  and,  did  it  not 
re^larly  pass  off  in  currents,  absorption  and  evaporation,  it  would  soon  inundate 
the  entire  country.  In  some  seasons  as  many  as  six  or  seven  inches'  depth  of  water 
fails  on  the  surface  of  this  region  in  a  single  month.  This  large  quantity  of  water 
showered  upon  the  splendid  prairies  is  a  beautiful  and  a  messed  spectacle,  as 
delightful  to  contemplate  as  to  enjoy.  And  with  less  labor  and  expense  than  the 
cost  of  most  wells,  it  can  be  seemed  by  th^  inhabitants,  for  constant  and  con- 
venient use,  at  any  desirable  places  upon  their  premises. 

KOOFS  Ain)  CISTERNS. 

I  will  now  point  out  some  of  the  many  modes  by  which  parties  interested 
can  collect  and  retain  as  much  cloud-water  as  they  may  need  for  home  and  farm 
use,  at  compai-atively  small  cost  and  trouble. 

But  iirst,  a  more  definite  idea  of  the  quantity  of  water  which  annually  falls 
may  be  fonned  by  considering  the  fact  that  over  400  hogsheads  of  water  fall  upon 
the  roof  of  a  30  by  40  feet  bam ;  enough  to  furnish  drink  for  a  large  stock  the 
year  round,  though  they  get  none  from  any  other  source.  A  hogshead  holds 
about  64  pailfals,  and  400  hogsheads  about  25,G00  pailfuls.  Allowing  four 
pailful 3  a  day  to  each  animal,  (a  liberal  allowance,)  this  quantity  will  afford  drink 
to  20  head  daily  the  year  round,  or  to  6,400  head  for  one  day.  But  there  are 
some  months  in  the  year,  in  the  drj-est  places,  where  stock  can  get  water  from  low 
spots  in  the  fields  without  recourse  to  the  cisterns,  so  that  more  than  a  score  of 
cattle  and  horses  c^n  be  conveniently  supplied  with  tlie  most  wholesome  drink 
by  the  water  which  falls  on  the  roof  of  an  ordinary  barn,  even  in  dry  localities, 
rendering  wells  and  streams  comparatively  unnecessar}'.  I  need  hardly  say 
that  it  will  not  bo  necessary  to  have  cisterns  large  enough  to  hold  all  this  quantity 
at  once,  as  it  will  be  drawn  out  from  time  to  time  as  needed  between  the  rainy 
seasons.  A  cist  era  at  the  barn  to  hold  100  hogsheads  would  be  amply  sufficient 
for  the  cattle.  Each  one  will  make  his  own  calculations,  and  ariTingo  for  himself 
as  circumstances  may  demand. 

The  following  general  statements  will  afford  sufficient  practical  data  upon 
which  to  proceed  in  calculating  the  dimensions  and  capacities  of  cisterns.  A 
hogshead  is  about  8J  cubic  or  solid  feet.  A  hole  or  cistern  two  feet  two  inehes 
square  and  the  same  depth  will  hold  one  hogshead  of  water ;  one  twice  that 
size  and  depth  will  hold  eight  hogsheads  j  one  eight  feet  each  way  will  hold  62 
hogsheads ;  one  ten  feet  each  way  will  hold  120  hogsheads.  A  round  cistern 
or  well  four  feet  in  diameter  and  si^f  feet  deep  will  hold  over  46  hogsheads  of 
water  j  one  of  the  same  diameter  and  nine  feet  deep  will  hold  about  55  hogs- 
heads j  one  12  feet  deep,  same  diameter,  about  93  hogsheads.  The  foregoing 
form  a  convenient  basis  from  which  to  calculate.  By  a  little  digging  and  plas- 
tering in  low  spots  and  basins  in  the  field,  considerable  quantities  of  water  may 
be  collected  and  retained  after  showers,  for  days  and  weeks,  for  stock  to  drink, 
without  drawing  from  the  pennanent  cisterns,  until  their  contents  shall  be  more 
needed  in  the  dryest  times  and  in  winter.  These  field  basins,  of  course,  can  bo 
made  more  or  less  capacious  and  durable,  according  to  the  judgment  of  the 
farmers.     Very  cheap  ones,  even,  will  answer  a  useful  purpose  for  a  season. 

As  incidental  to  this  subject  it  is  pertinent  to  allude  to  another  mode  some- 
times resorted  to  for  supplying  water,  as  well  as  to  improve  the  productiveness 
of  the  land,  making  it  warm,  dry,  and  mellow,  that  is,  untkr  draining  wet, 
heavy  places,  with  "  mole  ditches,"  or  blind  drains,  leading  the  water  to  the  low 
spots.  Some  operators  have  been  much  and  happily  surprised  by  unexpectedly 
obtaining  a  moderate  supply  of  water  by  this  thorough  under  draining  with 
"  mole  ditches,"  leading  off  into  larger  open  aitches,  and  thus  quite  permanent 
rivulets  are  formed  in  ravines  where  previously  no  water  appeared.  This  ia 
from  the  fact  that  many  fields  are  saturated  with  cold  water  at  two  or  three  feet   ^ 
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depth,  rendering  tliese  seemingly  dry  fields  cold,  sonr,  and  hiSrd,  prodadng  only 
stinted  and  slnggish  vegetation,  l^his  substantial  under  draining  changes  this 
character  of  the  soil ;  the  operation  affording  a  double  benefit,  improved  soil  and 
supply  of  water.  But  permanent  cisterns  must  be  the  great  and  general  reliance 
where  running  water  is  not  to  be  had,  and,  all  things  considered,  they  are  the 
cheapest  and  best,  even  where  creeks  and  wells  are  accessible. 

COST  OF  CISTERNS  VS.  WELLS. 

Substantial  cisterns,  of  sufficient  capacity  to  receive  this  roof  water,  can  be 
constructed  at  considerable  less  expense  than  the  cost  of  most  wells  in  the  country. 
Cisterns  need  not  be  so  deep  as  even  the  shallow  wells,  rendering  it  much 
more  easy  to  draw  the  water.  Wells  must  Be  sunk  at  particular  places  where 
there  is  a  prospect  of  getting  water,  often  not  the  most  convenient,  while  cisterns 
may  be  made  wherever  taste  or  convenience  dictate,  under  the  buildings  or 
beside  them. 

Every  good  farmer  has  at  least  one  good  house  and  barn,  from  the  roofs  of 
which  two  or  more  cisterns  may  be  constantly  filled  with  good,  wholesome  water, 
at  less  cost  than  the  cheapest  wells. 

In  many  localities  I  know  of  wells  50  to  150  feet  deep,  which  cost  one,  two, 
and  even  five  hundred  dollars,  and,  after  all,  are  capable  of  furnishing  only  a 
limited  supply  of  water,  raised  with  much  labor  and  trouble  on  account  of  great 
depth ;  while  in  any  locality  good  and  ample  ci&ftems,  at  the  house  and  bam, 
can  be  made  at  a  cost  of  $20  to  $50,  which  will  constantly  afford  a  full  supply 
of  soft  pure  water  for  all  purposes,  at  slight  depth  and  easy  draught,  and  con- 
veniently under  cover — ^in  pleasant  contrast  every  way  with  the  tugging  draught 
and  scantiness  of  deep  wells,  and  weary  walks  in  mud  or  snow  to  the  distant 
springs  and  brooks. 

In  some  instances,  on  the  prairies,  I  have  kno\vn  the  rain  water  to  be  col- 
lected in  cisterns  or  reservoirs  a  few  feet  above  ground,  and  drawn  off  through 
faucets  or  spouts  for  sheep  washing,  which  is  done  much  better  and  more  pleas- 
antly with  this  soft  water  than  with  the  hard  water  of  streams,  and  wdth  more 
comfort  to  both  washers  and  sheep,  while  tlie  sheep  are  not  dirtied  by  being 
driven  over  dusty  roads  to  their  pastures.  Another  benefit  is  realized  firom  this 
operation :  the  water  being  carried  off,  after  washing,  to  irrigate  the  garden  or 
other  grounds,  is  found  to  be  bighly  fertilizing.  Altogether  it  is  a  matter  well 
worthy  the  attention  of  sheep-growers. 

The  roofage  of  a  good  dwelling  will  usually  eoUect  about  as  much  rain-water  as 
the  bam  roof,  portions  of  which,  if  desired,  may  be  collected  in  a  reservoir  in  the 
upper  story,  for  convenient  use  in  bathing  tubs,  &c.  Cisterns  at  the  house,  for  drink- 
ing and  culinary  purposes,  should  be  deeper  and  narrower  than  at  the  bam,  say  10 
to  12  feet,  (not  a  great  depth  from  which  to  raise  it,)  that  the  water  may  be 
cooler  and  settled  better.  They  should  also  be  divided  by  partition  walls 
through  the  middle,  made  of  soft  porous  brick,  without  mortar,  and  with  some 
style  of  filter  near  the  bottom — ^there  are  various  modes  of  making  them  dheaply— 
through  which  the  water  may  all  pass  before  being  used,  into  one  of  these 
apartments  the  water  should  be  conducted  from  the  eaves,  but  should  be  drawn 
out  as  used  from  the  other ;  the  one  into  which  the  water  falls  being  a  few  inches 
deeper,  that  all  impurities  and  sediment  may  settle  to  the  bottom,  and  not  be 
allowed  to  get  into  the  other  apartment,  by  which  process  there  will  always  be 
clear  water  for  use. 

Some  gentleman  experienced  in  the  constmction  and  use  of  cisterns  commu- 
cates  an  excellent  article  on  the  subject  to  the  Grermantown  Telegraph,  from 
which  I  make  the  following  extract : 

The  tub  is  eutirely  unneceasary,  and  will  cost  mure  than  thrice  aa  much  aa  the  labor  and 
xnaterial  to  cement  the  cistern  in  the  best  manner,  plastering  on  the  gpround,  which  is  the 
best  and  cheapest  mode  of  making  cisterns  water-tignt.    One  coat  is  s^cient  if  the  cement 
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is  good  and  the  morflr  well  mixed.  I  have  med  ereiy  rtriety  of  oement,  move  or  lew,  for 
the  past  25  years,  and  for  many  purposes,  and  with  sand  of  all  qualities.  So  mnch  depends 
npon  both  cement  and  sand  that  I  cannot  direct  any  certain  proportion  of  either  to  be  osed, 
unless  I  can  give  the  material  a  practical  test.  I  have  used  mixtures  of  one-fonrth  cement 
to  three-fooruis  sand  that  made  better  mOrtar  than  some  other  qualities  of  cement  when 
using  equal  proportions  of  both ;  so  that  I  am  goTemed  more  by  the  working  of  the  material 
when  well  mixed,  by  its  tenacity,  readiness  to  slip  off  the  trowel,  and  quiekness  to  set,  than 
by  measurement  on  proportions  of  the  two  substances  without  the  working  test.  I  measme 
each  and  test  the  mixture  till  I  find  the  proper  proportion,  then  continue  to  use  those  propor- 
tions. I  find' that  a  coat  of  good  cement  mortar  directly  on  the  earth,  one  quarter  of  an  inch 
in  thickness,  is  (generally  better  than  greater  thickness;  if  too  thick  it  is  liable  to  crack  in 
drying  and  settling.  It  is  sometimes  necessary  to  add  two  coats  of  mortar  where  spots  of 
the  eurth  wall  are  softer,  by  removal  of  stones  or  roots,  &c  In  cases  of  craeks  1  mix  a 
thick  wash  of  cement  and  sand,  and  apply  it  to  the  cracks  with  a  brush,  and  always  with  suo- 
cess.  To  make  good  cement  mortar  the  sand  and  cement  should  be  thoroughly  and  care- 
fully mixed  and  incorporated  before  any  water  is  applied ;  and  as  soon  as  practicable  after 
it  is  wet  it  should  be  used.  Cement  work  should  not  be  exposed  to  frost  for  at  least  90  days 
after  being  used,  as  freezing  would  destroy  it  before  it  is  thoroughly  set. 

To  return  to  the  qnalities  of  rain  water.  A  distingnisbed  physician;  who  has 
long  and  carefolly  tested  the  subject,  writes  thus : 

Hard  water  for  cooking  is  decidedly  bad.  Many  regetables  are  nearly  spoiled  by  being 
cooked  in  it ;  and  it  is  difficult  to  get  a  good  infusion  of  tea  or  coffee  in  hard  water.  ThA 
water  used  in  the  city  of  London  requires  full  one-fourth  more  of  tea  or  coffee  to  obtain  an 
infusion  of  equal  strength  than  that  obtained  in  soft  water,  while  the  flavor  is  decidedly 
inferior. 

Experienced  tasters  can  readily  distinguish  tea  or  coffee  made  with  soft  water, 
from  its  richer  flavor  and  greater  strength.  Then  it  is  well  known  that  apothe- 
caries cannot  make  good  tmctures  or  decoctions  with  hard  water,  but  always  use 
soft  or  distilled  water.  Tea  kettles  and  other  cooking  vessels  do  not  get  coated 
and  filled  up  with  lime  or  other  deposits  when  only  rain  water  is  used — a  note- 
worthy and  a  very  agreeable  consideration  to  cooks  and  tidy  housekeepers. 

Those  who  have  become  accustomed  to  drinking  rain  water  from  clean  dstema 

like  the  taste  of  it  even  better  than  well  water ;  and  after  a  little  season  of  using 

the  water  drawn  from  these  deeper  cisterns  it  is  found  to  be  suflficiently  cool  and 

palatable,  quenching  thirst  more  satisfactorily  than  colder  water ;  at  least  such 

•  IS  the  experience  of  the  writer  and  many  others. 

The  most  important  and  interesting  argument,  however,,  in  favor  of  the 
habitual  use  of  cloud  water,  next  to  its  being  accessible  where  no  other  water 
exists,  is  to  be  found  in  its  healthfulness.  Kain  water  is  both  a  restorer  and 
preserver  of  health,  as  well  as  a  preventive  of  many  diseases.  This  important 
fact  will  not  be  unheeded  by  the  wise  and  thoughtful  in  arranging  and  furnishing 
comfortable  and  tasteful  dwellings,  whether  in  city  or  country,  in  destitute*  or 
watered  sections,  in  shop  or  stable ;  for  in  this  respect,  as  well  as  for  convenience, 
it  is  everywhere  alike  valuable  and  pleasant. 

CHOLEEA,  AND  BTJMMEB  COMPLAINTS. 

It  is  a  well  established  fact  among  intelligent  medical  men,  that  the  stomach 
and  bowels  are  far  less  liable  to  derangement  and  disease,  to  attacks  by  epidemics, 
under  the  uniform  use  of  rain  water  flian  of  hard  water.  This  is  confirmed  by 
numerous  medical  and  scientific  reports  in  different  countries. 

During  the  cholera  seasons  of  1848  and  1850  the  writer  had  opportunities  of 
seeing  this  fact  pretty  clearly  demonstrated.  He  spent  considerable  portions 
of  those  years  in  different  places  along  the  Mississippi  river ;  and  especially  in 
one  of  the  cities  on  the  banks  of  that  river,  one  portion  of  which  lies  on  the  low 
flats  under  the  bluff  along  the  river's  edge,  and  the  other  portion  is  located  high 
above  on  the  rocky  bluffs,  where  it  is  almost  impossible  to  dig  wells  and  reach 
water;  consequently  a  resort  to  rain  water  and  cisterns  is  the  only  alternative  to 
secure  water  for  all  purposes  by  the  inhabitants.    The  result  was  that  scoroely 
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a  oase  of  Gholera,  fever  or  diarrbcBa — ^not  a  single  fatal  one— occurred  among  the 
reeidents  on  the  bluffs,  nor  of  sommer  complaints  among  children ;  while  in  the 
lower  towB;  where  earth  water  was  almost  exelnBively  n^,  those  diseases  raged 
with  fearful  fatality,  sweeping  off  old  and  young  by  scores;  and  the  facts  wore 
so  marked  that  many  persons  removed  to  the  upper  town  on  the  bluffs. 

With  great  unanimity,  medical  reports,  from  different  countries  in  regard 
to  cholera  and  like  epidemics,  state  that  attacks  were  rare,  and  still  more 
rarely  fatal,  in  families  and  communities  which  used  only  rain  water  for  aU 
purposes,  even  in  the  most  severely  afflicted  localities  of  both  Europe  and 
America ;  while  these  epidemics  were  as  uniformly  fatal  among  those  who  used 
only  earth  water;  so  that  the  conclusions  are  unmistakable  and  important  that 
rain  water  prevents  while  earth  water  provokes  epidemic  attacks.  A  French 
commissioner  of  health,  writing  upon  this  subject  some  years  since,  said : 

It  has  been  clearly  ascertained,  both  in  Paris  and  elsewhere,  that  rain  water  is  a  propby* 
lactic  (antidote)  to  cholera ;  and  that  the  disease  was  not  proved  an  epidemic  in  any  city 
where  rain  water  was  exclasively  used.  -^ 

And  ho  goes  on  earnestly  to  recommend  ^'  to  all  communities  the  general  use 
of  rain  water,  at  whatever  cost  it  may  be  secured." 
Dr.  Hobbs,  of  Memphis,  reports  as  follows : 

By  "  the  exclusive  use  of  cistern  water,  cholera  will  speedily  disappear  andnotretom. 
This  is  known  from  both  analysis  and  experience  of  over  twenty  years,  and  he  conseqnently 
recommends  *'that  it  should  be  used  faitbfally  for  all  personal  purposes. " 

John  Lea,  of  Cincinnati,  writes  as  follows: 

It  is  a  verified  fact,  which  will  stand  the  test  of  the  strictest  investigation,  that  the 
exclasive  using  of  rain  water  for  all  purposes  of  drinking,  cooking,  an^  bathing,  instead  of 
hard  or  well  water,  is  a  sure  preventive  of  cholera  and  lK>we]  complaints,  and  that  no  town 
or  city  supplied  exclusively  with  rain  water  ever  suffers  seriously  trom  epidemic  cholera. 

From  this  united  testimony,  which  might  be  greatly  extended,  it  is  unques- 
tionabljT  true  that  the  exclusive  use  of  rain  water  is  especially  a  preventive  of 
epidemics  and  generally  conducive  to  good  health.  Enough  has  been  presented 
on  this  head  to  secure  the  attention  of  intelligent  and  interested  readers  to  the 
importance  of  the  subject,  and  to  show  that  it  is  for  their  highest  interest  to  supply 
sufficient  cisterns  to  secure  all  the  rain  water  they  may  need  for  personal  and 
household  purposes,  at  any  expense  within  their  reach.  Though  plenty  of  earth 
water  may  be  ready  at  hand,  still,  in  the  long  nm,  the  pecuniary  saving  by 
immunity  from  sickness  and  doctors'  bills,  with  loss  of  time,  will  more  than  com- 
pensate for  the  expense  of  cisterns,  to  say  nothing  of  the  pleasure  secured  or  the 
Buffering  avoided  by  its  use. 

SUFFERING  ON  THE   rRAIIlIES. 

In  years  past  I  visited  and  spent  considerable  time  in  portions  of  the  western 
and  southern  prairies,  and  witnessed  the  inconveniences  and  sufferings  of  the 
people  in  those  beautiful  regions,  caused  by  the  general  scarcity  of  water.  It 
was  sparingly  used  in  washing  either  person  or  clothes,  and  never  for  bathing; 
while  animals  absolutely  suffered,  and  even  died,  for  want  of  drink ;  and  those 
which  survived  exhibited  but  sickly,  sluggish  growth,  making  little  or  no  thrift 
during  a  whole  season.  Nearly  or  quite  all  of  this  suffering  and  loss  might  have 
been  prevented  on  each  farm  at  a  cost  of  not  more  than  Uio  value  of  one  good 
animal,  if  it  had  been  judiciously  expended  in  making  cisterns  and  temporary 
basins  in  the  fields  to  collect  the  rain  water,  which  falls  in  sufficient  quantities  all 
over  the  prairie  country  to  supply  these  wants,  when  seasonably  taken  advantage 
of  by  the  inhabitxuits.  Here  is  one  of  the  admirable  and  peculiar  advantages  of 
dstems,  that  they  can  bo  made  and  used  in  any  desirable  spot  with  certainty  of 
water,  while  great  care  and  skill  must  be  exercised  in  selecting  the  place  for  sink- 
ing wells,  together  with  the  uncertainty  of  finding  permanent  water,  even  in 
favored  localities.    The  cistern  pump  may  be  in  Uie  bam,  where  water  can  be 


Digitized  by 


Google 


236  AORICULTUBAL   REPORT. 

drawn  and  used,  away  from  tbe  wind  and  Btonn,  with  comfort  to  man  and  beast 
even  in  severe  winter,  for  watering  animals,  preparing  feed,  and  washing  har- 
nesses, carriages,  &c. ;  exempt  from  the  tedious  task  of  going  through  mud  or 
snow  to  the  creek  or  pond.  The  same  advantage  is  afforded  in  regard  to  drawing 
water  for  the  wash-room  and  kitchen. 

SAFETY  AOAI^'ST  LOSS  BY  FIRB. 

The  safety  of  house  or  bam  is  also  promoted  by  these  cisterns,  so  conveniently 
near,  from  which  water  can  be  obtained  at  the  moment  when  the  fire  occars. 
Very  often  a  single  pailful  at  the  commencement  would  extinguish  the  flames^ 
which  from  a  very  short  delay  might  become  uncontrollable.  In  all  localities 
where  fanning  can  be  carried  on,  or  a  residence  is  desirable,  cloud  water  can 
be  secured  at  a  reasonable  cost  for  all  ordinary  purposes.  Indeed,  I  have 
been  told,  by  good  authority,  that  insurance  companies  will  insure  farm  buildings 
at  much  lower  rates  in  cases  where  this  wise  provision  for  water  is  made.  In  fact, 
the  saving  in  cost  of  insurance  will  nearly  or  quite  pay  the  expense  of  the  ois- 
terus,  Sec.,  while  a  feeling  of  security  is  a  pleasing  consideration. 

CONCLCSXOK. 

In  the  foregoing  pages  I  think  it  has  been  conclusively  shown  that  the  absence 
of  running  water  is  no  valid  objection  or  hindrance  to  making  pleasant  homes  on 
the  prairies,  or  indeed  in  any  locality  where  there  is  good  land.  On  the  con- 
trary, I  think  it  h^  been  shown  that  this  apparent  ^stitution  of  water  is,  in 
some  respects,  a  blessing,  as  it  will  induce  or  drive  people  to  adopt  that  which 
is  greatly  for  their  advantage,  the  use  of  water  from  the  clouds  rather  than  that 
from  the  earth,  which  has  become  vitiated  by  impurities  from  its  surface,  and 
absorption  of  deleterious  mineral  substances  in  its  passage  through  it.  Therefore, 
let  no  one  be  deterred  from  making  a  home  upon  the  prairie,  for  he  will  not  only 
find  good  health,  but  its  beautiful  plains  and  fertile  soil  will  afford  a  rich  supply 
of  the  necessaries  and  luxuries  of  life,  and  bring  all  the  enjoyments  of  inde- 
pendence and  abundant  wealth. 


FARMERS'  CLUBS. 


Br  RuFus  Nutting,  Randolph,  Vermont 


Amon^  the  efficient  means  of  increasing  interest  in  agiiculture,  farmers'  clubs  or 
lyceums  nave  occupied  considerable  space  within  the  last  decade.  Although  of 
comparatively  recent  origin,  and  confined  to  a  few  localities,  their  influence  has 
been  extensive  and  useful.  The  New  York  State  Agricultural  Society  originally, 
in  1792,  partook  of  this  character,  but  soon  expanded  into  a  State  institution.  The 
American  Institute  Farmers'  Club  is  probably  the  oldest  permanent  institution 
of  the  kind  in  this  country,  and  the  most  influential.  I  am  informed  that  it  was 
organized  in  1840,  by  My.  Wakeman,  and  was  mmloUcd  after  some  he  had  seen 
and  admired  in  Europe.  It  holds  its  meeting  every  Tuesday  afternoon,  and 
a  summary  of  its  conversations  and  correspondence  is  published  in  some  ten  oi 
more  of  tlio  loading  city  papers,  and  eagerly  read  by  hundreds  of  thousands  of 
readers  all  over  the  Union.  Several  hundred  similar  societies  have  been  organ- 
ized in  various  sections,  mainly  modelled  after  this  one,  but,  not  having  the  i 
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extensive  resources,  they  have  not  proved  as  permanent  or  nsefnl.  That  asso- 
ciations of  the  kind  would  bo  eminently  beneficial  in  their  several  localities  can- 
not bo  doubted ;  but  how  to  conduct  them  so  as  to  make  them  permanently  suc- 
ceesfal  in  country  places  is  the  great  question,  which,  if  satisfactorily  answered, 
would  cause  them  to  increase  rapidly  all  over  the  land. 

Few  country  clubs  can  hope  to  enlist  any  considerable  amount  of  ability,  such 
as  gives  interest  and  influence  to  the  New  York  club;  yet  each  section  has  sub- 
jects as  important,  and  means  to  make  them  as  interesting  to  its  own  inhabitants, 
would  each  fanner  and  gardener  but  feel  and  resolve  to  bring  forward  the  first 
and  use  the  others  for  their  elucidation.  A  unanimous,  continuous  effort  to  this 
end,  a  prompt,  punctual  attendance  at  every  meeting,  a  determination  to  interest 
and  to  pleaso  animating  each  mind  and  heart  daring  the  intervals  between  the 
meetings,  would  go  far  towards  making  any  club,  however  small  its  distrior  and 
limited  its  numbers,  a  permanent  success.  Perhaps  I  can  better  illustrate  my 
views  by  giving  a  brief  histoiy  of  the  Randolph  (Vermont)  Fanners'  Lyooum, 
and  some  of  its  proceedings  daring  the  last  term,  from  November  to  April,  meetbg 
every  Monday  evening.  I  offer  this,  not  as  a  model^  but  simply  as  a  specimen 
of  what  may  be  done  and  even  greatly  improved  upon  by  any  company  of  farm- 
ers and  gardeners  of  common  education,  and  actuated  by  a  mutual  desire  for 
improvement,  directed  by  common  sense  and  kindly  feelings. 

The  Randolph  Farmere'  Lyceum  was  organized  six  years  ago  with  13  mem- 
bers, by  the  persistent  efforts  of  one  man,  a  mechanic  and  amateur  farmer,  and 
has  continued  until  it  now  numbers  over  100  members.  Its  specified  objects  are^ 
first,  the  acquisition  and  dissemination  of  agricultural  knowledge ;  second,  the 
promotion  of  acquaintance  and  friendship  among  neighbors  -,  third,  the  improve- 
ment of  its  members  in  conversation,  composition,  ai  d  public  reading  and  speak- 
ing ;  and  fourth,  the  improvement  of  forms,  farm  implements,  stock,  buildings, 
and  every  department  of  agriculture. 

Its  principal  exercises  at  each  meeting  for  the  first  four  years  were  an  essay, 
followed  by  discussion.  The  fifth  year  an  oration  was  added,  and  the  last  term 
an  impromptu  speech  was  required.  The  speaker  is  called  to  tho  stand,  hie 
subject  given  hira  by  the  president,  and  he  required  to  speak  five  minutes  on  it 
without  preparation.  Tho  essay  and  oration  ai'e  limited  to  fifteen  minutes  each. 
No  admission  fee  is  required,  and  the  annual  expenses  have  amounted  to  less 
than  ten  cents  for  each  member.  Of  course  no  subjects  are  admitted  except 
purely  agricultural  ones,  and,  consequently,  no  unhappy  dissensions  have  crept  in. 

Provi^on  should  be  made  by  every  lyceum  for  judicious  and  careful  experi- 
ments, eaeh  to  be  confided  te  a  certain  number  of  members,  who  would  subject 
every  portion  of  the  operations  to  tho  most  careful  test  of  weighing  and  measuring, 
and  carefully  enter  on  record  every  step  in  the  progress  of  each  experiment.  At 
the  conclusion  of  each  experiment  a  full  report  should  be  made  by  each  person 
engaged  in  making  tho  same,  embracing  all  pMticnlars  and  details  of  soil,  season, 
weather,  operations  and  results.  And  such  experiments,  to  be  conclusive,  should 
be  renewed  from  year  to  year,  untU  discrepancies  cease,  or  can  be  satisfEictorily 
accounted  for. 

During  the  last  term  of  22  weeks  the  following  were  among  the  subjects  of 
the  essays,  orations,  impromptu  speeches,  and  discussions,  wim  brief  thoughts 
upon  some  of  them,  as  selected  from  the  minutes  of  the  secretary: 

Butter  factories, — ^They  were  objected  to  on  account  of  the  small  size  of  the 
dairies  in  this  section  ;  the  great  difference  in  the  butter  quality  of  different  cows' 
milk  ;  the  cost  of  transportation  of  small  quantities  of  milk  from  the  farm  to  the 
factory ;  the  loss  of  the  skimmed  and  buttcr-ndlk,  and  the  various  chances  for 
fraud  in  the  establishment. 

Ploughing  in  the  fall, — ^This  was  recommended  by  some  because  there  was 
more  leisure,  and  the  team  is  usually  in  better  flesh  and  stren^h  than  in  the 
spring;  tho  sward  land  is  in  better  condition  for  sowing  oats  in  £e  spring ;  diy 


Digitized  by 


Google 


238  AGBICULTUSAL  BBPOBT. 

land  does  not  suffer  so  mnoh  from  dionght,  and  wet  land  is  ready  to  work  on 
earlier  in  the  spring ;  in  dry  seasons  seeding  is  sorer  to  '^  catch ; "  clayey  and  wet, 
heavy  soils  are  better  exposed  to  the  effects  of  the  frost ;  to  avoid  "  cutrwonnsy" 
sward  land,  designed  for  com,  should  be  tamed  as  late  as  possible  in  the  spring, 
before  planting,  and  the  worms  wUl  live  in  the  grass  of  the  inverted  sod  rather 
than  attack  the  young  com,  and  both  fall  and  spring  ploughing  of  the  same  land 
(except  green  sward)  was  recommended. 

Impromptu  speaking. — It  was  daimedthat  this  faculty  ought  to  be  cultivated 
because  nearly  all  the  fanners  have  to  speak  necessarily  without  preparation, 
and  they  ought  to  be  able  to  express  their  ideas  as  concisely  and  forcibly  as 
possible;  that  it  is  a  useful  preparation  for  public  duties,  fecilitates  business 
transactions,  increases  influence,  &c 

Farming  then  and  now. — Thm  the  soil  was  in  its  natural  state,  full  of  plant 
food  'f  now  that  food  has  been  withdrawn,  and  means  must  be  taken  for  return- 
ing an  equivalent.  Then  the  wheat  midge,  fruit  blight,  potato  rot,  black  knot, 
and  hop  louse  were  unknown,  and  there  was  no  need  of  the  constant  effort  and 
anxiety  to  find  remedies  now  required.  Thm  the  dress  and  diet  was  simple,  and 
almost  entirely  obtained  from  the  farm  products;  now  the  products  of  the  farm 
are  unequal  to  the  requirements,  and  foreign  countries  must  supply  the  deficit. 

The  potato. — It  was  introduced  into  Europe  in  the  sixteenth  century  by  Sir 
Walter  Raleigh,  and  has  proved  one  of  the  greatest  blessings  bestowed  upon 
man.  Before  the  original  elements  were  partially  exhausted  from  the  soil,  400 
bushels  of  sound  potatoes  were  an  average  yield  per  acre ;  now  not  half  that 
amount.  We  must  strive  to  return  to  the  exhausted  soil  an  equivalent  for  the 
original  plant  food. 

What  is  the  best  mode  qf  feeding  stock  coming  from  grass  to  winter  quar- 
ters f — ^Tbe  change  from  grass  to  dry  feed  should  be  gradual ;  roots,  cabbage 
leaves,  and  turnip  tops  should  be  plentifully  interspersed  with  the  dry  feed ; 
especial  care  should  be  used  to  keep  all  stock  warm  and  dry ;  it  is  the  most  diffi- 
ciut  part  of  the  year  for  properly  caring  for  stock,  and  they  should  come  to  win- 
ter quarters  in  good  flesh,  and  what  hay  is  fed  to  them  should  be  of  the  best 
quality  and  early  cut.  Farmers  are  not  apt  to  bo  prepared  for  winter  when  it 
comes,  and  their  stables  are  often  filled  with  pumpkins,  farm  tools,  &c.  Salt 
should  always  be  accessible  to  all  farm  stock ;  the  earliest  cut  hay  should  be  fed 
first. 

Who  is  the  best  farmer  t — ^The  chief  motive  of  one  in  farming  is  to  benefit 
his  pocket ;  another  constantly  aims  to  improve  his  farm.  One  mcreases  per- 
sonal propert}',  and  squanders  it  or  secretes  it,  so  that  the  tax  list  of  the  town 
is  diminished ;  the  other  converts  labor  and  personal  property  into  real  estate, 
and  increases  the  assessment  list  and  the  real  value  of  the  whole  town.  The 
one  is  a  robber — ^the  other  a  benefeu^tor. 

Farm  implements. — Only  the  best  should  be  used ;  the  cheapest  are  always 
the  dearest.  Constant  reading  of  agricultural  hooks  and  periodicals,  and  fre- 
quent interchange  of  thought  between  neighbors  are  necessary,  in  order  that  all 
may  know  what  is  the  best,  because  of  the  constant  improvements  being  made. 

Wintering  slieep. — ^They  should  be  kept  in  good  order — not  poor,  nor  too  fat ; 
they  must  be  kept  dry,  but  not  too  close.  They  should  be  fed  with  hay  three 
times  each  day,  in  racks  so  constructed  that  they  can  feed  comfortably  without 
wasting  their"  food  and  without  quarrelling.  They  should  have  a  little  grain, 
and  some  cleaned  and  finely  cut  roots,  once  each  day.  About  one  bushel  of 
roots,  one  peck  of  grain,  and  100  pounds  of  hay  daily,  with  some  straw,  will 
answer  for  50  sheep,  of  the  fine  wool  varieties.  All  slieep  should  bo  in  a  thrifty . 
condition  when  they  come  to  the  bam  for  the  winter,  and  should  be  allowed 
some  exercise  daily  and  what  salt  they  desire.  It  was  claimed  that  hoof-rot  is 
incurable,  unless  checked  in  its  early  stages. 

Machinery  and  farming. — ^Brute  beasts  were  given  to  man  for  his  convenience 
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and  snbBistenoe,  and  he  on^ht  always  to  substitixte  their  force  for  his  physioal  power, 
when  and  so  fiur  as  practicable.  By  the  aid  of  modem  machinery,  more  than 
one-half  of  the  labor  performed  by  man  power  20  years  ago  can  now  be  done 
by  horses,  so  that  a  farm  requiring  10  hired  men  at  that  time  can  now  be  man- 
aged with  five  at  a  greater  profit. 

Does  '^  book'farmin^  payt — ^Everv  one  who  reads,  studies,  judges,  and  prac- 
tices discreetly,  knows  that  the  good  be  ffets  is  more  than  the  cost  he  is  snbjected 
to  for  agricoltoral  books  and  papers-— tioat  it  '^  pays.''  Those  who  think  other- 
wise do  not  read  the  books  and  papers,  and  therefore  know  not  what  they  con- 
demn. 

Influence  of  agrictMure, — ^All  men  seek  for  happiness.  Farming  promotes 
healUi,  and  health  pleasure.  It  tends  to  mental  and  moral  development,  and  to 
present  and  future  happiness. 

Horse  rakes. — ^There  were  several  kinds  alluded  to :  the  wire,  spring-tooth, 
riding  rakes  were  recommended  for  all  stony,  or  rough  and  uneven  land,  not- 
withstanding their  liability  to  scratch  up  dirt,  to  the  injury  of  the  hay ;  but  for 
smooth  lan^  £cee  firom  stones  or  other  obstructions,  the  revolving,  wooden  tooth 
sulky  rake  was  preferred. 

ShaU  toe  sell  our  surplus  feed  or  buy  stock  to  consume  itt — ^Sufficient  stock 
should  always  be  kept  to  consume  all  the  stock  feed,  nothing  being  sold  fix>m 
the  farm  but  stock  and  stock  products,  if  the  improvemenlTof  the  farm  is  desired. 
It  is  more  exhausting  to  the  farm  to  sell  off  hay,  grain,  and  roots  than  live  stock* 
meat,  dairy  products,  or  wool.  It  is  true  the  stock  feed  might  be  sold  off,  and 
its  equivalent  in  fertilizers  bought  and  applied  to  the  soil ;  but  observation  proves 
that  it  is  not  often  done.  The  avails  of  the  farm,  once  in  the  pocket,  generally 
are  not  returned  to  the  soil. 

Winier  keeping  qf  stock' and  feeding  com^ixibs. — ^Much  of  the  food  which  ani- 
mals consume  in  winter  is  for  fiiel,  or  to  keep  them  warm,  and  no  animal  can 
thrive  if  not  warm.  Worm  stables  save  much  food,  and  the  few  boards  and 
nails  required  to  make  them  warm  cost  much  less  than  the  extxa  amount  of  food 
required  for  the  same  purpose.  Cobs,  without  any  com  on  them,  are  of  less  value 
as  food  than  very  poor  straw,  and  are  not  worth  grinding. 

Breeding /arm  stock. — If  the  science  is  understood  any  stock  can  be  bred  to 
order.  Grade  stock  cannot  bo  duplicated  with  any  certainty,  but  pure  bred  can, 
and  none  other  should  be  raised. 

What  kinds  cf  stock  shaU  we  keep  t — ^There  was  no  dissent  from  the  opinion 
that  the  hesty  of  whatever  breeds  or  kinds,  were  the  most  profitable.  Whether 
horses,  cattle  for  market,  dairy  cows,  sheep,  or  hogs  should  be  the  chief  stock, 
depends  much  upon  the  location  and  condition  of  the  farm,  the  number,  age, 
strength,  and  taste  of  the  family,  and  nearness  and  character  of  the  market. 
New  England  farmers  can  better  compete,  in  the  Boston  and  New  York  markets, 
in  dairy  products  than  in  wool  growing ;  in  pure  bred  and  high-priced  stock  of 
any  kind  than  in  ordinary  grades.  A  famier,  having  a  strong,  healthy  wife,  and 
several  faithful  boys,  can  better  ^'mn  a  dairy"  than  one  with  a  feeble  wife 
and  no  children,  for  he  would  have  to  hire  the  milking,  churning,  &c.,  done. 
What  is  known  here  as  the  '^  Morrill  breed''  of  horses  is  believed  to  combine  the 
three  most  important  characteristics,  size^  bottom,  and  speed,  in  the  most  equal 
proportions,  and  to  a  greater  extent  than  any  other  breed,  although  they  can 
hardly  yet  be  called  "thoroughbred."  The  "Vermont  Merino"  is  the*  best 
breed  of  sheep ;  "  Ohestw  County  Whites,"  the  best  hogs.  For  the  "  mixed  hus- 
bandry "  of  New  England,  (the  small  farms  having  both  high  land  and  meadow,) 
the  Devons  are  best  for  oxen  and  beef;  for  butter,  milk,  or  cheese  dairies  the 
"Ayrahires  "  are  undoubtedly  the  best.  The  "Durhams"  are  the  best  of  those 
sections  where  beef  is  the  object,  and  where  the  land  is  level  and  the  soil 
rich,  and  naturally  producing  the  "  Kentucky  blue  grass." 

Bairn  buSd/mgs.-f^Thes^  is  no  economy  in  j&tohing  up  or  piecing  out  old  dilap- 
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idated  bams.  It  is  much  better  to  ''pull  down  and  build  greater.''  It  is  gen- 
erally the  best  economy  to  have  all  the  farm  store-room  and  stables  onder  the 
same  roof — ^the  bam  having  a  basement  for  manure,  &c. — ^rather  than  to  bnild 
sheds  for  the  purpose.  The  stables  for  stock  of  all  kinds  should  be  proportioned 
to  the  size  and  number  of  the  animals  to  be  kept  therein,  and  as  small  as  con- 
sistent with  the  greatest  convenience,  so  that,  being  ti^ht  boarded,  the  animal 
heat  will  keep  the  temperature  above  freezing  in  the  eldest  night.  That  part 
in  front  of  the  stock  should  be  hung  upon  hinges,  so  as  to  be  let  down  for  feed- 
ing or  additional  ventilation,  and  the  several  windows  should  be  so  constracted 
as  to  afford  light  and  ventilation  to  any  desired  extent,  both  being  important,  as 
well  as  proper  temperature  and  suitable  food. 

Fences, — There  is  an  average  of  six  rods  per  acre,  or,  in  all,  171,576  rods,  of 
fence  in  Randolph,  costing  at  least  75  cents  per  rod;  probably  one  half  is  for 
convenience  in  '*  fall  feeding''  mowing  lands,  which  is  poor  economy.  The  first 
gro\ith  of  cherry  or  butternut  is  the  best  wood  in  this  region  for  posts,  and 
August  and  September  the  best  .time  to  cut  them. 

W}iai  kinds  qf  stock  improve  farms  mostf — On  this  question  there  was 
nearly  an  equal  division  of  opinion  expressed.  Some  contended  that  dairy  cows, 
mnning  in  the  pasture  through  the  day,  during  summer,  and  stabled  at  night, 
with  plenty  of  absorbents  for  their  liquid  excrement,  and  a  sufficient  number  of 
calves  or  hogs  kept  well  bedded,  to  consume  refuse  milk,  would  furnish  more 
value  of  manure  than  any  other  stock.  Others  claimed  that  horses  and  sheep 
would  furnish  more  manure  during'  summer  and  winter.  All  agreed  that  sheep, 
by  scattering  their  excrements  more  evenly,  and  habitually  lying  at  nights  on 
the  highest  and  poorest  parts,  benefited  pastures  more  than  other  stock.  Cows, 
pastured  only  during  the  day,  remove  the  strength  of  the  pasture  to  the  tillage  land. 

The  con\fort  of/arm  stock, — ^Any  a'nd  everything  that  detracts  from  or  prevents 
the  comfort  of  stock  hinders  their  thrift,  whether  it  be  hunger,  thirst,  cold,  heat, 
light,  darkness,  wet,  impure  air,  hard  bedding,  filth,  vermin,  stinging  insects, 
frightful  noises,  loss  of  young  or  of  old  companions,  wind  or  disease ;  and  what- 
ever hinders  their  thrift  is  a  pecuniary  loss  to  their  owners.  Human  sympathy 
added  to  animal  comfort  amounts  to  dollars  and  cents ! 

Latent  powers  qf  man  and  the  soil, — ^A  kind  Providence  has  given  man  moral, 
mental,  and  physical  powers,  according  to  the  circumstances  of  his  existence, 
and  placed  him  upon  the  earth,  containing  productive  resources  sufficient  to 
maintain  that  existence. '  Within  both  are  dormant  energies  requiring  develop- 
ment and  invi^oration,  for  which  man  alone  is  responsible.  In  doing  this  work 
rightly  he  finis  a  pleasant  home  and  a  happy  life ;  in  neglecting  it,  he  only  eats 
bread  in  the  sweat  of  his  brow. 

TJ^  hay  crop, — ^As  the  value  of  this  crop  is  about  one-seventh  greater  than  the 
grain  crop  in  Vermont,  and  as  we  have  to  feed  our  stoek  from  six  to  seven  months 
each  year,  it  is  very  important  that  the  best  methods  of  producing  and  securing 
it  be  understood.  The  land  should  be  in  good  condition  where  seeded  down. 
It  is  useless  trying  to  raise  a  good  crop  of  grass  on  land  exhausted  by  previous 
crops.  Land  too  wet  for  tilmge  should  be  often  top-dressed,  if  not  annually 
ovj^owed.  Ilie  best  bams  and  blooded  stock  are  without  profit,  if  the  right 
kind  and  quantity  of  hay  is  not  put  into  them  at  the  right  time.  There  is  much 
loss  by  letting  grass  get  too  mature  before  cutting.  Timothy  should  be  cut 
when  first  hewing  out ;  clover,  when  in  its  first  blossoms.  Grass  is  now  cut  in 
this  vi«inity  from  one  to  three  weeks  earlier  than  six  years  ago ;  and  it  is  found 
that,  although  it  costs  a  little  more  to  cure  it,  there  is  much  gain  in  the  value  of 
the  hay,  and  the  soil  is  exhausted  less.  The  soil  should  be  in  such  condition  as 
to  bear  two  crops  annually,  each  yielding  two  tons  of  hay  per  acre.  Land  too 
moist  for  tillage,  and  needing  manure,  may  often  be  smoothly  turned  over  after 
the  hay  is  taken  off,  weU  manured  and  re-seeded,  to  much  better  advantage  than 
bpp»  simply  top-dressing.    On  all  siftall  farmS|  where  the  hay  is  raked  and  drawn 
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by  one  Lortrc,  and  liie  land  is  suitable^  tlic  grass  bbould  be  mowed  wiib  a  one- 
horse  mower,  and  the  Vunj  Clipper  w^  recommended  as  the  best  for  tbe  pur- 
pose. The  Ames  Plow  Company's  hay  tedder,  from  obscr\'ation  of  its  working 
at  public  exhibitions,  was  recommended,  but  has  not  been  piactically  proved  here. 
Several  kinds  of  horse-forks  have  been  used,  and  are  recommended  for  large 
farms. 

liaising  calves. — They  should  be  taken  from  their  dams  immediately,  not  being 
allowed  to  suck  at  all,  or  more  than  once,  and  fed  with  new  milk  ten  to  fourteen 
days,  twice  each  day.  For  the  next  week  they  should  have  warmed  milk, 
Bkimmcd  at  12  hours  old.  Gradually  thereafter  they  should  be  fed  with  older 
and  blue  milk,  till,  at  four  weeks  old,  they  will  take  any  kind  of  refuse  milk 
oold,  with  crusts  of  bread  or  porridge  in' small  quantities.  From  the  time  they 
are  a  week  old  a  little  of  the  best  early  cut  hay  should  bo  i>ivcn  them  three 
times  a  day.  At  three  months  old  they  may  be  weaned  and  turued  to  pasture, 
though  it  is  well  to  continue  the  broken  bread,  porridge,  or  a  little  dry  meal  or 
oats. 

Making  farmers' Iiomes  aUractiie. — There  is  a  strong  contrast  between  sla«k  ani 
slovcnljr  fanners  and  those  who  are  thrifty  and  tidy  ;  and  no  farmer  is  excusable 
for  the  utter  disregard  of  taste  and  neatness  so  often  manifested.  It  is  bad  in  all 
its  consequences,  especially  in  the  deprivation  of  the  good  and  elevating  society 
thereby  lost;  the  dissatisfaction  the  children  soon  feel  with  home,  as  they 
approach  years  of  maturity,  and  the  consequent  loss  of  solf-ro.^])Cct  by  all  the 
members  of  tho  family.  Farmers'  homes  should  be  made  as  attract!  \'o  and  pleas- 
ant as  may  be,  and  much  can  bo  done  to  this  end  with  very  little  expenditure  of 
money. 

The  best  tneihod  of  keeping  cows, — ^Undcr  all  circumstances  they  should  be  treated 
with  kindness,  gentleness  and  firmness.  In  winter  early  cut  hay  or  curn  stalks,  as 
much  as  they  will  eat  clean,  should  bo  given  them  three  times  each  day  ;  also,  four 
to  eight  quarts  of  cleaned  and  well  cut  vegetables,  and  two  to  foiu*  quarts  of  oat- 
meal. They  should  be  kept  in  clean,  warm,  well  ventilated  and  lighted  stables, 
always  have  a  dry  and  sofl  bod,  and  be  fed,  watered,  cai'ded,  and  milked  at  reg- 
ular intervals.  Tliey  should  "  go  diy  "  from  two  to  six  weeks,  and  be  fc  d  lighter  a 
few  days  before  and  after  calving,  to  guard  against  infiitinmatory  attacks. 

Fanners  should  be  mecJianics. — On  every  farm  there  should  be  a  shop-room, 
with  work-benches  and  a  kit  of  tools,  comprising  all  such  as  may  be  required  for 
any  ordinary  repairs  of  buildings  or  wooden  fann  implements,  and  every  fanner 
should  have  skill  to  use  them.  Having  them,  many  repairs  and  necessary  jobs 
can  be  done,  in  less  time  than  would  bo  required  to  cany  the  job  to  a  regular 
mechanic,  and  often  in  a  better  manner  ]  while  no  more  lime  will  be  lost,  and 
some  money  will  bo  saved.  With  a  soldering  copper,  rosin,  and  solder,  with  a 
few  minutes'  practice,  much  inconvenience  and  expense  can  be  saved  by  repair- 
ing tin-ware,  water-pipes,  &c.,  in  odd  moments  and  on  rainy  days. 

Soiling  cows, — Stablibg  cows  in  summer  and  feeding  with  green  food  has  not 
been  practiced  to  any  considerable  extent  in  this  vicinity ;  and  so  long  as  good 
pastm*e  land  can  be  bought  at  $50  an  acre,  within  one  mile  of  our  houses,  it  is 
uncertain  that  soiling  would  be  profitable.  With  tillage  land  at  SlOO  per  acre, 
and  boys  (sons)  old  enough  to  drive  cows  to  pasture^,  but  not  able  lu  cut  gi'oen 
feed  for  them,  it  is  thought  the  better  policy  to  pasture  cows ;  but  for  those  who 
pasture  $100  land,  near  their  bams,  soiling  will  pay,  even  if  all  the  laboi*  is  hired. 

Pumps. — l^cxt  to  a  good  running  stream  is  a  good  well,  with  good,  never- 
foiling  water  in  it,  and  a  force  pump,  with  which  water  can  be  thrown  to  any 
part  of  the  farm  buildings — one  that  is  always  in  good  working  order,  and  can 
be  worked  by  a  child.  Of  tho  many  kinds  invented,  not  one  has  proved  to  be 
tho  pump  thus  described  for  farmers'  use. 

Objects  and  construction  of  barns. — Tlie  objects  of  liiuiis  aro  for  storing  farm 
16 
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products,  Bheltering  farm  stock,  and  saving  manure.  If  hay  and  grain  were 
always  well  cured  before  being  housed,  they  would  be  preserved  the  more  per- 
fectly, the  tighter  the  bams  were  made ;  but  as  they  are  very  liable  to  be  housed 
before  they  are  sufficiently  cured,  and  when  they  have  sufficient  moisture  in  them 
to  cause  heating  or  fermentation,  it  is  better  that  the  bam  should  be  loose  boarded, 
that  there  may  bo  a  freer  circulation  and  a  stronger  current  of  air.  It  has  been 
often  noticed  that  in  such  a  bam  hay  may  come  out  perfectly  sweet  and  bright 
from  the  outsides  of  the  mow,  when  the  central  part  may  be  much  damaged  by 
fermentation ;  and  if  the  Bamo  hay  had  been  put  into  a  tight-boarded  bam  it  is 
probable  that  all  would  have  been  equally  damaged. 

Stables  should  be  made  tight  and  warm,  and  be  ventilated  by  openings  to  the 
external  air,  and  not  into  the  storage  part  of  the  bam,  to  prevent  noxioos  vapors 
from  the  stables  being  absorbed  by  the  hay,  &c.  The  basement,  where  manure 
is  stored,  should  have  a  tight  floor  over  it  for  the  same  reason.  Where  it  is 
practicable,  it  is  best  to  have  the  drive-way  for  drawing  in  hay,  grain  and 
com  fodder  enter  the  gable  end,  for  convenience  in  unloading,  and  saving  time 
and  help  in  the  most  hurrying  season,  as  one  man  only  is  necessary  to  go  to  the 
bam  with  the  loads.  It  was  claimed  that  a  man  had  better  hire  money  at  six  per 
cent  and  pay  five  hundred  dollars  for  this  convenience  of  unloading  than  not  to 
have  it. 

Stock  raising. — This  branch  of  farming  has  not  received  sufficient  attention 
in  this  vicinity.  The  kinds  and  breeds  of  stock,  and  manner  of  keeping,  decide 
the  question  of  profit  or  loss.  We  should  breed  only  from  the  "best  parents,  as 
to  constitution,  soundness,  symmetry,  and  all  the  qualities  desired  in  their  offispinig 
Any  breed  can  be  modelled  and  improved  by  proper  crossing  and  keeping 
Although  there  have  been  over  one  hundred  importations  of  bl(KKiled  catde  into 
this  town  within  the  last  forty  years,  there  has  not  been  that  manifest  improve- 
ment there  would  have  been,  had  a^eater  proportion  of  females  been  bron^ht 
with  the  males  of  the  same  blood.  Thorough-bred  stock  can  be  duplicated  with 
certainty,  but  grades  can  not.* 

The  com  crop. — ^The  land  should  be  green  sward,  turned  late  in  the  spring 
after  the  grass  is  well  up,  and  just  before  the  time  for  planting.  After  the  fur- 
rows have  been  rolled  down,  a  good  coating  of  fine  stable  manure  should  be  well 
harrowed  in  with  a  cultivator  harrow.  After  furrows  have  been  made,  three  and 
a  half  feet  apart,  a  shovel-full  of  decomposed  manure  should  be  put  in  them,  at 
intervals  of  three  feet,  and  com  planted  thereon,  being  covered  with  fine  soil 
about  two  inches  deep.  The  ground  should  be  stirred  M^th  a  cultivator  or  hoe 
once  a  week  until  the  com  begins  to  tassel.  On  low,  wet  or  heavy  land,  Ae 
manure  should  be  spread  upon  uie  grass,  and  with  a  double  mould-board  plough 
two  furrows  should  be  turned  together,  leaving  the  manure  between  them.  Aita: 
being  rolled  and  harrowed  in  me  direction  of  the  rows,  the  com  is  planted  on 
the  rows  without  manure  in  the  hill. 

Water. — Analysis  teaches  us  that  the  largest  proportion  of  all  the  food  of 
animals  is  water — ^turnips  containbg  93  per  cent,  of  water,  and  most  other  kinds 
of  food  over  50  per  cent.  Besides  what  is  contained  in  the  food,  aU  animals 
want  a  large  amount  of  pure  water  daily  to  quench  thirst,  and  it  should  always 
be  easily  accessible.  No  stock,  especially  milch  cows,  should  ever  be  compelled 
to  drink  stagnant  water,  or  such  as  has  been  rendered  impure  by  their  standing 
in  it,  or  from  any  other  cause,  as  it  tends  directly  to  disease. 

How  can  farmer^  hoys  he  made  to  love  farming? — ^By  cultivating  fruit  to 
such  an  extent  that  they  shall  love  the  farm  that  produces  it.  Their  home 
must  be  made  pleasant,  tasty,  and  symmetrical  in  its  external  appearance, 
beautiful  in  its  surroundings  and  in  its  intemal  constmction,  and  orderly  in  its 
management.  Peace,  harmony  and  quietness  must  exist  between  the  parents 
and  throughout  the  household.  A  firm,  dedded  and  mild  government  must  oon- 
iiel  all  the  children,  boys  and  girls,  alike.    The  children  must  all  be  early  led 
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to  feel  a  degree  of  interest  and  responsibility  in  the  success,  prosperity  and  respecta- 
bility of  the  family  as  a  whole,  and  of  each  indi\4daal  member  of  it.  Give  the 
children  as  thorough  an  elementary  education  as  practicable,  and  always  fnmifih 
them  with  a  good  variety  of  agricultural  books  and  periodicals.  Keep  from 
them  all  sentimental  romances  and  criminal  biographies.  Show  them  that  you 
are  yourself  interested  in  farming,  and  do  not  go  to  your  woi^  grudgingly. 
Encourage  them  to  experiment  in  farming. 

VcntikUiofi, — It  is  nature's  physician,  and  just  as  necessary  for  brutes  as  for 
human  beings.  Respiration  in  pure  air  is  an  efficacious  way  to  relieve  the  sys- 
tem of  impurities  contained  in  the  blood.  If  stables  could  bo  made  warm  only 
at  the  expense  of  proper  ventilation,  they  had  better  be  cold.  Warm  air  is  not 
necessarily  impure,  and  as  animal  heat  comes  more  from  the  body  than  the  breath, 
stables  may  be  both  warm  and  well  ventilated. 

Fruit.—As  those  of  this  generation  are  eating  fruit  from  the  trees  our  fathers 
planted,  so  we  ought  to  keep  on  planting  trees  for  the  next  generation.  Even 
if  but  one  tree  in  ten  lives  and  bears  weu,  that  one  is  worth  more  than  the  cost 
of  the  whole;  but  with  proper  care  and  discretion  in  selecting  and  setting  the 
treee,  and  in  preparing  and  cultivating  the  soil,  nine  out  of  ten  may  live  and 
bo  productive.  Most  pruning  should  be  done  when  the  sprouts  are  so  young 
and  tender  that  they  can  be  cut  off  with  the  finger  nails.  It  is  beneficial  to 
mature  orchards  to  allow  hogs  to  run  in  them  and  eat  the  wind-falls  and  wormy 
apples.  The  gooseberry  is  the  cheapest  and  most  prolific  beny  raised  here,  but 
the  cultivation  of  blackberries,  raspberries,  and  strawberries  is  "profitable  and 
strongly  recommended. 

Poiuical  education  of  farmers, — Although  farmers  as  a  class  comprise  a 
larger  number  than  any  other,  yet  whenever  they  have  any  public  matter  of 
especial  interest  to  themselves,  they  are  almost  always  obliged  to  go  to  one  of 
another  class  or  profession,  in  order  to  get  their  matter  before  tho  legislature  or 
Congress.  Men  from  another  class  or  oJling,  who,  of  course,  cannot  fully  know 
or  appreciate  the  necessity  of  different  legislation  in  regard  to  this  or  that  &,rming 
interest,  are  the  only  resort,  and  poor  help  they  often  prove.  Instead  of  this, 
fiarmers  should  be  so  educated  and  trained  as  to  be  qualified  to  do  such  work  for 
themselves.  Their  occupation  should  take  its  proper  position  as  a  professioui 
and  exert  its  propoilionate  influence,  civiUy  and  politiccdly,  as  it  heretofore  has 
physically. 

Insect  injuries  to  fruit  trees,  and  their  remedies, — Insects  rarely  attack  the 
most  healthy  and  vigorous  trees ;  hence  the  importance  of  effort  to  keep  fruit 
trees  in  the  most  thriving  state.  The  black  louse,  imbedded  in  the  bark,  lays 
her  eggs,  and  covers  them  till  hatched,  then  removes  to  another  place  and  repeats 
the  process.  Tho  grain  lice  are  attended  by  ants  which  seem  to  milk  them, 
living  upon  a  sweet  substance  exuding  from  them.  They  are  often  killed  by 
another  insect  which  breeds  within  them,  and  is  their  constant  enemy  and  our 
friend  and  helper.  Many  other  kinds  were  mentioned,  and  constant  study  of 
their  nature  and  habits  urged,  as  necessary  to  their  extermination. 

Sources  and  applicoHon  qf  manures. — It  is  hardly  possible  to  over  estimate 
the  importance  of  this  subject.  The  amount  and  quality  of  our  crops  are  just  in 
proportion  to  the  size  and  quality  of  our  manure  heaps,  which  are  the  food  our 
crops  live  on.  Great  loss  has  heretofore  accrued  by  not  having  proper  facilities, 
or  using  proper  care  to  save  the  liquid  manure,  wbich,  if  properly  applied,  is  of 
equal  value  with  the  solid  excrement  from  all  our  stock.  The  solid  has  but 
about  one  per  cent,  of  mineral  matter,  while  the  liquid  has  four  per  cent.  Res- 
ervoirs for  saving  the  urine  were  strongly  recommended  on  account  of  the  diffi- 
cultv  of  saving  it  all  by  the  simple  use  of  absorbents.  Covering  manure  with 
the  narrow  or  cultivator,  from  two  to  four  inches  deep,  is  generally  practiced 
now,  rather  than  plowing  it  under  to  a  greater  depth. 

Por  all  crops  for  which  an  early  start  and  rapid  growth  in  the  first  part  of  the 


Digitized  by 


Google 


244  AORICUtillTRjLJL   ]tK^OKT. 

season  is  tlesired,  thoroughly  deix)m|>osi\i  bam  manure  is  the  beet;  otherwise 
raw  manure  may  be  used,  and  some  lot>B  avoided  that  usually  occurs  diuring 
decomposition  where  it  is  not  mixed  with  the  soil.  Although  some  commercial 
manures  may  bo  used  to  advantage  und«*r  some  circumstances,  especially  for 
turnips  and  other  root  crops,  they  cannot  be  relied  upon  for  ordinaj7  purposes 
instead  of  common  bam  manure. 

Farmers  should  secure  all  tlie  wood  ^hes  they  can  to  apply  as  a  top  ilres^ing 
to  meadows  or  grain  fields,  but  they  should  not  be  mixed  with  any  raw  or  unfer- 
mented  animal  excrements.  More  effort  should  bo  made  to  save  all  refuse  matter 
about  the  farm  or  buildings,  which  may  be  convert<jd  into  manure  by  compost- 
ing or  otherwise.  A  proper  application  of  cold  water  to  manure  heaps  will  pro- 
vent  their  "  burning  "  but  not  their  decomposition. 

Lice, — The  common  impression  that  leanness  in  ilesh  is  the  cause  of  lice  upon 
farm  stock  is  erroneous.  Several  instances  were  given  where  the  most  hardy, 
healthy  and  fleshy  animal  on  the  premises  was  iirst  afflicted  with  lice.  Lice  ai« 
the  cause  rather  than  the  effect  of  a  poor  condition,  and  they  are  not  transmitted 
in  or  by  the  blood  or  secretions  of  the  system,  as  is  said  to  be  the  case  with-  the 
animalcula)  of  the  itch.  They  may  be  destroyed  with  a  little  care  and  attention, 
by  the  application  of  melted  tallow  and  kerosene  oil,  mixed  till  soft  enough  to 
mb  in  easily  at  temperate  heat.  It  should  be  applied  once  in  three  days  to  all 
parts  of  the  animal  where  the  lice  can  bo  found,  and  be  continued  so  long  as  any 
remain.  Ordinarily  two  applications  are  snfhcient,  as  the  lice  are  killed  as  soon 
as  they  touch  il. 

Wfiat  is  plant  food? — ^All  that  plants  consume  in  their  growth  b  plant  foodj 
but  then  there  are  other  things  which  cause  them  to  grow.  There  may  be  suffi- 
cient nutriment  within  reach  of  the  rootlets,  but  it  may  be  in  such  a  state  or  con- 
dition that  it  cannot  be  appropriated,  just  as  a  bushel  of  com  might  stand  within 
reach  of  a  stai-ving  man  having  no  teeth  and  he  be  not  benefit^  by  it.  A  pro- 
per proportion  of  acids,  alkalies,  &o.,  must  be  in  the  soil  to  modify  and  render 
palatable  the  mineral  and  vegetable  matter  Providence  put  there  for  the  nourish- 
ment of  plants.  To  this  end  the  soil  must,  in  a  sense,  breatJie,  It  must  be  kept 
L'ght  and  porous,  that  the  atmosphere  may  thoroughly  permeate  it,  and  produce 
the  chemical  changes  necessary  for  the  best  subsistence  of  the  plants,  and  to  facili- 
tate the  absoi'ption  of  the  falling  rains  for  a  similar  puiposc. 

Account  tcitha  half  acre  (fcorn. 

Dr. — To  planting  half  day SO  75 

"  two  days'  hoeing 3  00 

"   12  small  one-horse  loads  manure 5  00 

*'  harvesting  and  husking 5  50 

14  25 

Or.— By  75  bushels  of  ears $52  50 

"    1,500  pounds  of  stalks 8  00 

"    3  loads  pumpkins 3  00 

G3  50 

Account  with  two  acres  qftclicat. 

Dr. — To  plowing  and  harrowing,  and  sowing SS  50 

"    half  the  value  of  28  loads  manure 14  00 

''    4  bushels  seed,  S12 ;  interest,  S6 IS  00 

'*    tliP'shing  and  har\Tsting 11  00 

51  50 
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Cr. — By  35  biisliek  wheat S9G  i:r"> 

**    straw 12  00 


108  25 


Pi'oduci  ofZ^  acres  qf  corn,  potatoes j  dc, 

275  Bushels  of  ear? S205  50 

4  tons  of  st/ilks , 60  00 

30  bushels  of  pot:itoos 22  50 

12  loads  of  pumpkins G  00 

294  00 


It  cost  20t}  days'  labor,  bat  account  of  the  other  expenses  was  not  kept. 

Best  managei}W7it  of  cows  before  and  after  calving. — ^Tho  whole  subject  may  be 
briefly  comprehended  in  the  single  word  comfort.  Whatever  management  or 
circunistances  tend  to  afford  the  greatest  net  amount  of  comfort  is  best  for  them. 
They  shoukl  have  that  ivniount  and  quality  of  food  which  they  relish  sufficiently 
to  lead  them  to  eat  their  reasonable  fill  of  it ;  and  it  should  possess  such  nutritive 
qualities  that  just  that  amount  will  keep  them  in  a  thriving  condition.  Their 
food  should  not  bo  so  concentrated  as  to  fail  to  give  them  the  proper  stimulus  of 
distention,  nor  the  reverse ;  so  that  in  taking  sufficient  nourishment  they  ipust 
take  an  uncomfortable  bulk  of  it.  Ordinarily  there  is  no  better  food  for  them 
than  good,  early  cut  hay ;  i.  c,  well  cured  grass.  The  custom  of  beginning  to 
mess  cows  a  week  before  calving  tendi?  to  an  increased  amount  of  blood  in  the 
system,  which  at  that  time  is  not  desirable,  as  it  favors  inflammatory  attacks.  It 
is  safer  to  diminish  this  tendency  lor  a  few  days,  before  and  after  parturition, 
by  rather  lighter  feeding.  It  is  an  erroneous  idea  that  calves  should  nm  with 
tbeir  dams  a  few  weeks  in  order  to  "  bunt  down  the  caliod  bag."  No  violence 
should  ever  bo  suffered,  and  gentle  nibbing  and  bathing  with  warm  water  is  the 
most  agreeable  to  the  cow,  and  useful  to  remove  iniiannnation.  If  the  placenta 
is  not  discharged  within  sin  hours  bathe  the  small  of  her  back  and  groins  with 
warm  water  until  it  is  dropped,  or  so  long  as  there  is  unusual  heat  at  those  parts, 
avoiding  violence  and  all  powerful  medicines  for  that  pui'pose. 

llouseJiohl  conveniences. — ^I^armei-s  are  too  apt  to  forget  the  inconveniences 
thoir  wives  are  subjected  to  hi  the  disclwrgo  of  their  duties  indoors.  They 
remodel  and  repair  their  bams,  stables  and  farm  implements  as  often  as  their 
own  convenience  and  profit  indicate,  and  buy  new  implements  in  the  same  way. 
They  see  the  importance  of  it  as  they  engage  in  their  daily  avocations.  Are  they 
as  anxious  that  then:  wives  should  be  equally  accommodated  in  their  sphere? 
Are  not  the  labors  of  the  latter  often  increased  100  per  cent,  for  the  want  of  a 
better  cook  stove,  more  tin  pans,  a  better  pump,  easier  access  to  the  cellar,  a  more 
suitable  milk  room,  more  paint  on  the  kitchen  floor,  new  paper  on  the  walls, 
scrapers  and  mats  at  the  doors,  a  new  broom,  an  occasional  ride  in  tho  open  air, 
suitable  domestic  help,  &c.t  Fannere  and  their  wives  being  one  flesh  ought 
always  to  remember  and  feel  that  their  interests  are  one  and  the  same— Uiat  they 
are  equally  responsible  for  the  prosperity,  success  and  respectability  of  the  family, 
according  to  their  relative  circumstances  and  capacity. 

Ayrshire  cattle, — This  popular  breed  has  existed  as  a  distinct  family  in  Soot- 
land  for  nearly  100  years,  having  been  bred  chiefly  for  dairy  purposes.  They 
are  a  hardy  race,  eynj metrical  in  form ;  speckled  or  striped  with  white,  red, 
bro^Ti,  and  black  colors ;  of  good  medium  size ;  energetic,  kind  and  docile  in 
disposition,  easily  fattened,  long  lived,  and  especially  remarkable  for  milking 
qualities.     It  is  claimed  that  there  1^  no  breed  that  avIU  yield  so  i^ach  mil£^ 
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butter  or  beef,  from  the  same  amomit  and  ezpenfie  of  food,  as  tbo  Ayrshire— > 
especially  in  hilly  or  swampy  sections  of  the  country. 

Lesson  tofarmerff  boys  present — ^It  is  well  that  you  have  an  interest  to  attend 
these  meetings.  You  should  be  impressed  with  the  importance  of  a  good  educa- 
tion, and  an  agricultural  education,  now  while, you  are  young.  "Knowledge  is 
power,"  as  surely  now  as  ever.  Useful  knowledge  is  power  for  good ;  knowledge 
of  evil  may  be  power  to  your  hurt.  Strive  to  treasure  up  the  knowledge  acquired 
at  these  meetings.  It  will  do  you  good  in  whatever  business  you  conclude  to 
follow.  Let  honesty  be  your  guiding  star.  Be  prompt  to  fulfil  all  engagements ; 
but  if  circumstances  prevent,  make  satisfactory  explanation.  Be  thorough  in  all 
your  business.  Be  sure  that  every  article  that  yon  raise,  make,  or  trade  in,  is  as 
good  as  (or  rather  better  than)  represented.  Eventually  *' honesty  is  the  best 
policy,"  if  policy  is  proper  in  regard  to  it. 

MapU  sugar  operations, — ^There  is  no  branch  of  farming  carried  on  with  so 
little  outlay  for  fixtures.  Farm^  in  Vermont  will  not  average  $40  in  investment 
for  all  their  sugar-making  conveniences.  Comparatively  little  improvement  has 
been  made  in  the  maple-sugar  business  for  two  generations.  The  old  troughs 
for  catching  sap  have  been  displaced  by  tin  or  wooden  buckets,  and  the  hemis- 
pherical cast-iron  kettles  by  sheet-iron  pans,  for  boiling,  and  the  stone  arch  or 
Btraddle-pole  by  a  brick  arch.  Notwithstanding  this  there  is  sjill  great  room 
for  improvement,  and  the  same  evaporation,  now  requiring  14  hours,  and  the  fourth 
of  a  cord  of  wood,  may  soon  be  done  in  six  hours,  with  half  that  amount  of  fuel. 
Greatly  improved  evaporators  will  soon  appear. 

Mack. — ^What  we  in  this  vicinity  understand  by  this  word  is  a  dark-colored 
fibrous  vegetable  txuf  or  deposit,  found  in  low  places,  which  have  for  a  long 
period  received  tho  leaves,  broken  tw4gs,  and  decaying  vegetable  refuse  from 
the  surrounding  hills.  It  is  usually  saturated  with  water  a  laige  part  of  the  year, 
and  to  render  it  useful  as  a  fertilizer  it  should  be  thrown  into  heaps,  and  after 
remaining  thus  through  at  least  one  summer  season  to  dry,  it  is  drawn  to  the 
bam  and  housed,  to  be  used  as  needed  through  the  year  for  bedding,  and  as  an 
absorbent  of  the  liquid  excrements  of  all  farm  stock.  After  it  is  thus  saturated 
it  is  thrown  into  heaps  with  the  solid  excrements  to  ferment,  and  by  working  over 
soon  becomes  an  excellent  compost  for  com  or  other  uses.  When  mixed  with 
lime  and  ashes  and  allowed  to  ferment,  it  produces  marked  results,  or  mixed  with 
plaster  and  salt  it  seems  to  be  a  useful  fertilizer.  When  applied  to  crops  in  a 
pttre  state  it  produces  little,  if  any,  effect. 

Horses. — For  ordinary  use  on  the  farm  and  on  the  road  wo  want  horses  of  all 
work,  weighing  from  900  to  1,200  pounds,  for  driving  in  light  buggies;  950  to 
1,000  pounds  is  large  enough,  but  few  of  ns  (one-horse  fanners)  can  afford  to 
keep  a  separate  horse  for  each  kind  of  service  required,  so  that  a  heavier  one  is 
more  useful. 

We  should  turn  our  attention  more  to  raising  horses.  Tho  '^ Morgan"  stock 
originated  hero,  and  for  scores  of  years  our  town  was  noted  for  its  superior  horses, 
but  other  towns  in  the  State  now  wear  the  honors  we  ought  to  enjoy.  Many 
farmers  are  so  situated  that  they  could  raise  a  good  colt  each  year  that  would 
cost  them  but  little,  if  any,  more  than  a  calf  of  the  same  age,  yet  worth  four  times 
as  much. 

For  my  horse  of  all  work  I  keep  an  English  breeding  mare,  which  I  use  at 
least  11  months  out  of  12  each  year,  and  yet  during  the  last  four  years  she  has 
brought  mo  four  colts,  averaging  in  value  at  five  months  old  $100  each, 
the  last  one  bringing  me  over  $125  before  he  was  throe  months  old;  and,  with 
care  in  the  selection,  I  coupled  her  with  low-priced  horses  at  not  over  $8. 
During  tho  time  she  has  "well  paid  her  way"  by  wotk,  so  that  the  colts  are  net 
profit.  Almost  any  farmer  with  care,  discretion,  and  judgment  can  do  as  well. 
The  price  of  good  horses  is  higher  than  ever,  and  annually  increasing. 

Tho  foregoing  is  a  fair  illustration  of  what  the  Randolph  Farmers'  Lyceam 
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has  been  doing  eaoh  of  the  last  six  yeais,  while  annually  it  has  increased  in 
interest  and  influence.  No  intelligent  resident  of  this  vicinity  can  qaestion  that 
its  effects  have  been  very  perceptible  and  beneficial,  and  have  not  been  confined 
to  those  only  who  have  attended  the  meeting.  The  good  influences  have  ope- 
rated through  the  whole  neighborhood,  and  to  some  extent  through  the  New 
England  States,  by  means  of  the  occasional  reports  of  our  meetmgs  in  the 
weekly  newspapers. 

These  effects  are  perceptible  in  the  increased  spirit  of  inquiry  and  investiga- 
tion existing;  in  the  greater  number  of  agricultural  books  and  periodicals  paid 
for  and  read ;  in  the  better  employment  of  spare  time  in  reading  and  writing, 
rather  than  in  indolence  and  vice ;  in  the  in(»«ased  willingness  of  farmers'  boys 
to  stay  at  home,  instead  of  hurrying  off  to  the  city  for  other  employment ;  in  the 
greater  readiness  to  make  experiments  in  aU  departments  of  agriculture,  believing 
that  all  knowledge,  except  divine  knowledge,  is  the  result  of  experiment ;  in 
the  improved  appearance  of  farms  and  farm  buildings ;  in  the  bettor  adaptation 
and  construction  of  buildings  to  the  ends  desired ;  in  the  improvement  of  farm 
stock }  in  the  increased  amount  of  bam  manure  made  and  stock  kept ;  in  the 
increaised  fertility  of  the  soil ;  in  the  better  quality  and  greater  number  of  labor- 
saving  implements ;  in  the  improved  household  conveniences ;  in  the  good  will 
and  kind  feeling  promoted  among  the  members,  and  through  the  community ; 
and  in  the  development  of  the  dcmnant  energies,  powers  oi  thinking,  reading, 
writing,  and  speaking,  not  before  supposed  to  exist.  These,  or  other  like  good 
effects^  have  been  secured  at  the  small  annual  expense  of  less  than  ten  cents  for 
each  member. 

I  know  of  no  reason  why  such  effects  would  not  result  from  a  similar  institu- 
tion in  almost  any  other  locality.  One  or  two  efficient  men,  understanding  and 
appreciating  the  case,  who  would  put  their  best  energies  into  it,  and  always  be 
present  themselves  until  the  organization  shall  have  acquired  that  internal  strength 
which  is  sure  to  result  irom  a  practical  knowledge  of  its  benefits,  is  all  that  is 
needed  to  secore  success. 


DivERSirr  m  agricultural  productions. 


Bit  Thomas  8.  Plbasahtb,  PiTERSBuna,  VniaiHiA. 


That  the  prevailing  S3rstem  of  agriculture  in  every  civilized  country  rests  on 
a  basis  more  or  less  rational,  will  not  be  controverted.  There  is  reason  why 
some  sections  should  be  specially  devoted  to  the  production  of  the  grasses, 
including  the  cereals — ^in  other  words,  to  fsurming ;  and  others  to  what  is  termed 
planting.  A  controlling  influence  is  also  exemsed  by  the  species  of  labor 
employed  in  the  cultivation  of  the  soil.  The  order  and  exactitude  requisite  in 
conducting  the  operations  of  planting  are  thought  to  be  best  promoted  by  having 
a  Bc^cient  amount  of  labor  at  the  absolute  control  of  the  planter.  This  is 
especially  true  in  regard  to  the  management  of  cotton,  sugar,  and  rice ;  and 
partially,  if  not  equaUy  so,  of  tobacco.  On  the  other  hand  the  successful  pro- 
duction of  grain  and  grass  admits  of  a  change  of  operations  from  year  to  year ; 
and,  indeed,  of  a  reduction  or  increase  of  the  number,  temporarily,  during  the 
progress  of  the  season.  A  few  steady  laborers,  with  such  accession  of  force  at 
busy  times  as  the  occasion  demands,  are  sufficient,  under  intelligent  superintend- 
ence, for  the  general  work  of  the  farm.  But  the  conditions  necessary  to  success- 
ful planting  are  of  a  more  stringent  nature.    The  loss  of  a  few  days  at  a  critical 
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BcaBon  might  involve  the  failure  of  Uic  cix)p,  or  at  least  make  all  the  diflerence 
in  the  i-esult  betwocn  |>rofit  and  loss.  Hence  the  jdantcr  mnst  provide  himself 
at  the  beginning  of  the  year  with  the  amount  of  labor  requisite  lo  meet  all 
contingencies.  With  this  under  his  control  ho  is  able  to  caiTv  on  his  operations 
with  all  the  precision  of  machinery. 

It  was  under  such  conditions  aa  these  that  the  planting  interests  of  the  senth 
grew  up  and  flourished,  and  attained  an  almost  unexampled  prosperity  until  a 
very  recent  date.  Those  who  have  not  had  the  opportunity  of  witnessing  the 
manner  in  which  these  industries  were  prosecuted,  can  form  but  a  faint  idea  of 
the  skill,  judgment  and  capital  necessary  to  success.  It  is  owing  to  the 
absence  of  those  conditions  during  the  last  three  years,  more  than  to  any  other 
cause,  that  almost  every  attempt  to  continue  the  culture,  on 'a  large  scale,  of 
the  leoiding  staples  of  the  south  has  resulted  in  disastrous  failure.  The  climate 
and  soil  are  the  same ;  the  planter  has  lost  none  of  his  skill ;  the  former  labor 
of  the  country  still  remains,  and  the  difference  in  expense  between  free  and 
involuntary  labor  is  not  so  important  an  element  as  to  affect  the  general  result, 
but  it  is  the  difficulty,  or  rather  the  impossibility,  of  regulating  this  labor  in  the 
most  efficient  manner  wluch  now  constitutes  the  greatest  impediment  to  profitable 


In  following  this  course  of  remark  it  is  no  pai*t  of  the  intention  of  the  writer 
to  express  any  opinion  on  recent  public  events.  They  have  passed  into  the 
domain  of  history,  and  it  may  require  25  or  60  years  to  pass,  befoi*e  an  intelligent 
judgment  can  be  rendered  upon  thorn.  It  was  deemed  necessary,  however,  to 
state  present  facts  and  difficulties  exactly  as  they  exist  for  the  purpose  of  drawing 
the  deductions  to  which  they  inevitably  lead,  namely,  the  absolute  necessity  of 
abandoning,  in  great  part,  the  old  system  of  planting,  and  of  substituting  in  its 
place  such  a  diversity  of  crops  as  will  enable  the  cultivator  to  derive  from  several 
smaller  somces  an  equal  or  greater  amomit  of  revenue  than  was  formerly  derived 
from  the  cultivation  of  a  single  leading  staple,  to  which  everything  was  made 
subservient.  Fur  though  it  ma}'  take  yeai's  to  convince  the  southern  planter 
that  what  was  fonncrly  the  source  of  so  much  profit  must  still  continue,  under 
favorable  circumstances  of  season  and  prices,  to  afford  him  a  handsome  income, 
ho  will  be  convinced  at  last,  and  the  sooner  the  better,  that  the  planting 
business  can  never  flourish  agam  in  the  south  under  the  altered  conditions  of  the 
country,  even  if  it  were-  desirable  that  it  should^  which,  indeed,  may  bo  well 
questioned.  Not  that  the  culture  of  cotton  (for  instance)  or  tobacco  will  be 
entirely  discontinued,  but  the  large  plantation  system  has  como  to  an  end. 
Hereafter  those  staples  will  be  grown,  it  may  be,  by  many  cultivators  in  limited 
amount  to  each  one,  though,  perhaps,  considerable  in  the  aggregate,  and  only  as 
one  amon^  a  variety  of  productions  entering  intq  general  culture.  Cotton  is 
now  raised  in  many  countries,  and  of  a  quality  approximating  eveiy  year  more 
nearly  to  that  of  the  best  southern  staple,  and  cheaper  also  than  it  can  possibly 
be  grown  here.  In  the  natural  com'se  of  supply  and  demand  the  price  wiU 
eventually,  and  probably  at  no  distant  day,  settle  down  at  a  very  moderate  profit 
on  the  cost  of  production ;  while,  therefore,  many  landholders  may  raise  a  few 
bales,  one,  two,  or  three,  where  it  can  be  done  in  an  economical  manner,  and 
within  the  limits  of  moderate  resources,  the  old  plantations  of  a  thousand  bales,  ^r 
five  hundred,  or  even  a  hundred,  are  to  be  regarded  as  altogether  of  the  past,  never 
to  be  revived;  nor  is  this  to  be  regretted.  The  effect  was  oligarchical,  making 
the  rich  richer,  and  the  poor  poorer,  while  the  tendency  of  the  age  is  essentially 
democratic.  For  though  the  south  has  contributed  enormously  to  the  general 
prosperity  and  wealth  of  the  country  at  large,  the  exports  of  her  principal  staples 
amountmg  to  several  hundred  millions  a  y«ar,  it  cannot  be  denied  that  there  was 
too  much  inequality  in  her  social  system  to  be  friendly  to  any  general  agricultu- 
ral improvement.  Steady  progress  in  agriculture  can  only  be  developed  when 
the  great  majority  of  the  owners  of  land  occupy  something  like  the  same  social 
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plane,  it  is  midt^r  eacli  inHucuces  alone  tbat  general  intclligcnco  bccouies 
difiascd  among  tlio  people,  and  a  spirit  of  landabto  emulation  in  industrial  pursuits 
is  excited.  In  the  planting  districts,  indeed,  owing  to  the  cheajftiess  of  land,  almost 
every  man  may  become  the  possessor  of  some  portion  of  it  -,  but,  unless  he  has 
the  means  to^ultivate  it  to  advantage^  he  dwindles  away  in  the  shadow  of  his 
more  prosperous  neighbors ;  his  family,  perhaps,  sinking  into  pbverty  and  igno- 
rance, and  forming,  with  others  of  the  same  class,  a  degraded  cc^te,  from  which 
not  one  in  twenty  is  ever  able  to  emerge.  Whoever  has  carefully  looked  into 
the  state  of  sonthern  society  can  scarcely  have  failed  to  note  these  facts ;  for, 
while  the  upper  classes  have  been  distinguished  for  cultivation  and  refinement, 
and  have  fm-nished  more  than  their  ratio  of  men  who  have  occupied  high  places 
of  honor  and  tnist  in  the  government,  the  result  has  been  the  intellectual  dwarfing 
of  one-half  the  population. 

At  first  blnsh  it  may  seem  that,  in  so  far  as  the  pi-osperity  of  agricultui-e  is 
concomed,  the  experience  of  Great  Britain,  where  social  iiTegulaiity  prevails  to 
a  greater  extent  than  here,  does  not  support  the  positions  lierein  assumed.  It  is 
believed,  however,  that  there  is  nothing  i-eally  conflicting  in  the  two  cases  when 
bronght  fairly  into  comparison.  AVith  a  dense  population  and  a  very  limited 
area  of  land,  which  is  all  in  the  hands  of  the  few,  the  English  proprietors  are 
rigorous  in  the  terras  exacted  of  their  tenants,  which  necessity  compels  the  latter 
to  accede  to;  if  one  should  fail  of  compliance,  othera  are  ready  and  willing  to 
take  his  place.  Besides  this,  the  proprietors  themselves,  out  of  their  enormons 
revenues,  are  lavish  in  expenditures  for  improving  and  beautifying  their  estates. 
So  tbat  there  is  strictly  no  analogy  in  this  regard  between  the  two  cases,  while 
in  everything  else,  by  the  unequal  distribution  of  property,  the  depressing  effect 
on  the  masses  is  the  same.  It  is  the  possession  of  property,  of  bein^  well-to-do 
in  the  world,  that  makes  all  the  difference  between  refinement  and  mtelligenoe 
on  the  one  hand  and  debasement  on  the  other — in  a  word,  between  civilization 
and  barbarism. 

The  system  of  culture  in  the  south  develops  the  evils  of  exclusive  planting 
in  a  striking  manner.  Prom  the  first  settlement  of  the  country  it  has  been 
exhaustive  instead  of  ameliorating.  With  an  illimitable  extent  of  territory,  it 
wag  found  to  be  more  convenient  and  less  expensive  to  open  the  virgin  foi-est 
and  bring  it  into  cultivation  than  to  improve  the  soil  after  it  had  begun  to  fail. 
If  the  south  had  not  been  by  nature  one  of  the  most  favored  countries  in  the 
world,'  this  course  of  rapid  depletion  would  at  no  distant  day — perhaps  in  another 
hundred  years — ^liave  resulted  in  the  general  impoverishment  of  the  land. 

Let  us  now  contrast  with  this  system  that  other  system  of  agriculture  which  is 
founded  on  a  diversity  of  crops;  and  in  drawing  the  picture  there  is  no  necessity 
to  travel  iar  from  home.  Between  the  greater  part  of  Virginia  lying  between 
James  river  and  North  Carolina  on  the  one  hand,  and  those  portions  of  the  State 
designated  as  "the  valley"  and  the  "Piedmont  district" — ^tho  one  situated 
between  the  Blue  Ridge  and  the  Allegheny  mountains,  and  the  other  extending 
along  the  eastern  slope  of  the  Blue  Ridge— on  the  other,  wp  find  all  the  ele- 
ments requisite  to  carry  out  our  purpose. 

In  southern  Virginia  the  soil  is  light,  kind,  and  pliable,  perhaps  not  so  rich 
naturally  as  that  of  the  valley,  (being  of  a  later  geological  formation,)  but  easily 
rendered  capable  of  producing  almost  any  crop  that  may  be  committed  to  its 
bosom.  The  counties  nearest  the  Blue  Ridge  have  been  remarkable  for  their 
fertility,  and  it  is  in  them  that  most  of  the  fine  Virginia  tobacco  has  been  grown 
from  almost  time  inunemorial,  while  in  the  eastern  section  of  this  division  cotton 
and  com  have  been  the  prevailing  cix>ps.  This  section  of  the  State  possesses, 
also,  the  great  natural  advantages  of  being  intersected  by  many  navigable 
streams,  furnishing  the  cheapest  transportation  for  produce  from  within  a  few 
miles  of  almost  every  man's  door  to  all  the  great  markets  of  the  north.  It  might 
be  Bupposed  that  a  country  thus  blessed  would  be  in  the  enjoyment  of  the  high- 
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est  degree  of  prosperity ;  but  there  are  oomparativelj  few^^vidences  of  sys- 
tematic improvemout.  On  the  contraiy,  a  mncli  larger  aiea  of  land  has  been 
abandoned  to  the  slow  recuperative  processes  of  nature  than  has  been  brought 
under  a  course  of  amelioration.  We  see  large  plantations  too  unwieldy  to 
improve  further  than  lots  devoted  to  special  crops.  No  fields  of  grasS;  no  atten- 
tion paid  to  stock  or  the  accumulation  of  manures,  but  vast  sums  expended  in 
the  purchase  of  fertilizers,  whose  activity  is  exhausted  in  a  smgle  season.  Instead 
of  laybg  down  meadows,  the  planters  prefer  to  buy  hay  imported  from  the 
north.  The  quantity  of  the  article  sold  in  our  market,  and  sent  oftentimes  hun- 
dreds of  miles  into  tLe  country,  is  something  marvellous.  The  planter  also  buys 
his  flour,  his  meat,  the  whole  stock  of  clothing  for  his  family,  his  wagons  and 
jEarming  implements,  even  the  butter  on  his  table,  and  freauently  the  com  for 
his  stock  and  his  bread.  Now,  when  the  long  list  of  articles  is  paid  for,  with 
others  still  that  might  be  enumerated,  the  amount  of  net  profit  remaining  is  sel- 
dom considerable,  and  sometimes  nothing  at  all.  Casting  our  eyes  now  over 
the  rural,  or  purely  farming  districts,  what  a  change  do  we  behold  I  We  see 
the  surface  cut  up  into  tracts  of  manageable  dimensions,  with  large  bams  and 
commodious  dwellings.  We  see  the  land  under  a  regiilar  rotation  of  crops ; 
fields  of  luxuriant  eram  and  grass ;  meadows  yielding  an  abundant  supply  of 
hay;  fat  cattle  and  productive  dairies.  We  see  flocb  of  sheep,  fine  oreLturds, 
and  evidences  of  thrift  on  every  side.  The  owners,  perhaps,  derive  no  laige 
income  from  the  sale  of  any  single  item ',  but,  gathering  something  from  numer- 
ous sources,  the  aggregate  amounts  to  a  himdsome  sum,  while,  living  more 
within  their  own  resources,  the  expense  of  cultivation  and  £Eimily  maintenance 
absorb  a  less  proportion  of  the  gross  profits.  Moreover,  should  any  one  crop 
frtil,  disaster  cannot  be  expected  to  befall  all ;  but,  under  Che  most  unfavorable 
drcumstances,  some  one  or  more  will  succeed ;  and  last,  but  not  least,  under 
ordinarily  good  management,  the  farm  will  increase  in  productiveness  and  value 
from  yeai'  to  year,  while  the  opposite  is  the  case  in  regard  to  the  plantation. 

It  may  be  urged  in  answer  to  this,  that  the  valley  and  Piedmont  lands  are 
naturally  better  adapted  to  grass  and  grain  than  those  of  tide-water  Yiigizua. 
This  may  bo  conceded.  But  if  the  same  generous  treatment  had  been  implied 
through  a  series  of  years  to  our  lowlands  that  has  been  bestowed  on  the  farm- 
ing districts,  it  may  be  confidently  affirmed  that  the  profits  of  agriculture  thereiii 
would  have  been  fully  equal  to  any  in  the  most  favored  looalities ;  and  the 
truth  of  this  assertion  is  susceptible  of  proof  in  numerous  instances.  It  wiU  l>e 
admitted  by  all  intelligent  agriculturists  that  lime  forms  the  basis  ci  every  qrs- 
tem  of  durable  improvement.  Here  we  have  it  in  abundance,  in  the  fona  of 
rich  and  inexhaustible  deposits  of  shell-marl  underlying  nearly  the  whole  coun- 
try. In  addition  to  this,  the  facilities  of  navigation  are  such  that  nearly  every 
fiumercan  have  what  is  known  as  agricultural  lime  ddivered  almost  at  hia  door» 
at  a  modezate  cost.  Farmers  in  certain  localities  have  largely  availed  then^ 
selves  of  this  advantage,  as,  for  example,  along  the  margm  of  James  riv«r, 
where  the  soils  once  nearly  exhausted  by  improvident  culture  have  been  so 
much  renovated  in  the  course  of  a  few  years — say  after  two  or  three  rotations— 
as  to  yield  25  or  30  or  even  35  bushels  of  wheat  to  the  acre,  and  this  not  on  a 
few  acres  only,  but  on  fields  of  hundreds  of  acres ;  the  land  also  being  put  In 
condition  to  produce  heavy  crops  of  clover  and  grass,  and  all  this  without  the 
aid  of  guano.  It  may  be  doubted  whether  the  results  attiuned  can  be  sur- 
passed in  the  far-famed  Cumberland  and  Grenesee  valleys,  or  even  in  the  fertile 
prairies  of  the  west.  What  the  soils  of  tide-water  Virginia  chiefly  need  is  lime, 
either  shell  or  stone,  and  with  this  at  command,  with  a  generous  ooaise  of 
improvement — such  a  course,  for  instance,  as  necessity  compels  wherever  fsim 
ing  proper  exclusively  obtains — ^it  is  capable  of  being  made  one  of  the  most 
desirable  countries  in  the  world.  The  capacity  of  these  soils  for  producing  most 
if  not  all  of  the  frtuts  of  the  temperate  zone  has  been  sotisfactonly  established, 
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and  now,  under  the  change  which  has  taken  place  in  the  whole  labor  system  of 
the  south,  cor  only  resouroe  is  a  rational  reform  in  the  old  methods  of  cnltiva- 
tion.  So  £eu:  as  the  interests  of  eastern  Virginia  are  involved,  if  the  abolition  of 
slavery  should  result  in  bringing  abont  a  revolution  in  pur  system  of  agricul- 
ture, it  will  prove  an  incalculable  blessing,  instead  of  a  calamity,  however  stun- 
ning the  blow  may  have  been  at  the  time  of  emancipation. 

The  climate  of  this  region  is  mild  and  genial.  It  is  equally  exempt  from  the 
long  and  rigorous  winters  of  the  north,  and  from  the  protracted  and  relaxing 
heats  of  the  summers  far  south.  It  is  not  intended  to  assert  that  the  inhabitants 
are  not  liable  to  disease.  Doubtless  they  have  their  share,  which  consists  mostly 
of  autumnal  fevers;  but,  taken  together,  it  is  believed  the  climate  is  quite  as 
salubrious  as  that  of  other  States  on  the  Atlantic  coast  farther  north.  Oonsump* 
tion  is  but  little  known,  and  diseases  of  an  inflammatory  or  typhoid  character  do 
not  prevail  to  any  considerable  extent.  The  average  duration  of  human  life  is 
believed  to  be  quite  as  great  here  as  in  more  elevated  regions.  But  when  the 
country  becomes  more  thickly  settled,  the  benefits  of  more  thorough  cultivation 
and  drainage  cannot  £Edl  to  add  to  the  healthiulness  of  the  climate,  and  to  render 
it  as  delightful  as  that  of  Italy.  It  has  been  ascertained  from  actual  experience 
that  the  free  use  of  lime  or  marl  is  of  great  benefit  in  correcting  malarious  influ- 
enoes. 

Regarding,  then,  the  geographical  position  of  lower  Virginia,  with  its  extra- 
ordinary advantages  of  soil  and  climate,  and  its  unrivalled  river  system^  it  would 
seem  that  nature  had  pointed  out  the  uses  it  was  intended  to  sabserve,  in  charao- 
ters  so  legible  that  be  who  runs  may  read.  Whatever  can  be  grown  elsewhere, 
as  before  observed,  can  be  grown  here,  while  the  various  products  of  the  country, 
by  reason  of  the  difference  of  seasons,  can  be  delivered  in  the  northern  markets 
several  weeks  in  advance  of  those  of  a  higher  latitude.  The  superior  quality  of 
Vuginia  wheat,  the  flour  from  which  retains  its  sweetness  in  all  climates,  is  well 
known,  and  the  early  deliveries  command  from  ten  to  twenty  cents  more  per 
bushel  than  that  from  the  northwest  at  a  later  period  of  the  year.  Beyond  froits 
and  vegetables,  but  little  has  yet  been  done  towards  supplying  the  northern  mar- 
kets with  the  early  products  of  the  south.  This  business,  indeed,  admits  of 
almost  indefinite  expansion,  for  though  continually  increasing,  the  demand  is 
always  ahead  of  the  supply.  It  has  been  prosecuted  in  the  vicinity  of  Norfolk 
with  extraordinaiy  success  for  a  number  of  years,  and  to  some  extent  along  the 
margin  of  the  large  water-courses,  where  the  facilities,  both  for  production  and 
transportation,  are  equal  to  those  of  any  other  locality.  The  contiguity  of  exten- 
sive sheets  of  water  is  a  certain  protection  agabst  the  damaging  effects  of  late 
frosts.  Poaches  and  apples  are  considered  among  the  most  profitable  crops  that 
can  be  grown,  as  they  are  always  in  demand  at  high  prices  on  the  spot,  wherever 
a  skipper  can  navigate  his  craft.  The  early  apples,  from  a  thnfty  and  well 
established  orchard,  have  been  sold  as  high  as  a  thousand  dollars  per  acre.  As 
there  is  no  limit  to  the  demand,  the  former  can  scarcely  etr  in  devoting  a  part 
of  his  piemiiibs  to  the  culture  of  this  fruit,  always  being  particular  to  select  the 
very  earliest  varieties.  In  passing,  it  may  be  well  to  give  a  caution  against  culti- 
vating any  northern  variety  for  domestic  use  in  winter.  Owing  to  the  length  of 
our  seasons  they  arrive  at  maturity  too  soon  in  the  fall  to  admit  of  being  kept 
for  that  purpose. 

It  may  almost  be  said  that  lower  Virginia  is  the  homo  of  the  sweet  potato,  for 
nowhere  does  it  attain  greater  perfection.  It  m>ws  to  a  large  size,  is  rich  in 
saccharine  matter,  and  commands  good  prices.  It  is  even  economical  to  raise  it 
as  a  food  for  hogs.  The  Irish  potato  also  succeeds  well,  but  this  remark  is 
chiefly  applicable  to  the  early  crop,  which  is  usually  shipped  to  the  northern 
markets.  In  regard  to  the  late  crop  neither  in  quality  or  quantity  can  we  com- 
pete with  the  north. 
Within  the  last  two  or  three  years  some  experiments  have  been  made  in  the 
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cultnro  of  hops,  tLo  vcBults  of  wliicb  arc  regarded  as  higlily  favorable.  It  is 
believed  by  those  who  have  acquaintance  with  northern  hop-yards,  that  this  crop 
can  nowhere  be  giown  with  more  profit  than  in  Virginia.  It  may  be  gathcreti, 
cured,  and  put  in  Kie  market  several  weeks  earlier  than  the  northern  crop ;  and 
new  hops  always  sell  at  a  higher  price  than  those  of  the  preceding  year,  or  those 
of  the  game  year  at  a  later  period  in  the  season.  A  gentleman  experienced  in 
hop  culture  at  the  north,  but  now  a  resident  of  Petersburg,  gathered  last  year 
upwards  of  1,700  pounds  to  the  acre,  and  shipping  them  early  to  New  York, 
obtained  Si  a  pound  for  his  entire  crop,  while  the  market  price  for  tho  previous 
year's  hops  was  GO  cents.  Our  forests  and  old  fields  abound  in  cedar,  which  is 
everywhere  preferred  for '* poling"  to  any  other  material.  "Without  estimating 
the  value  of  this  crop  by  tlie  results  of  one,  or,  indeed,  several  experiments,  it 
promises  far  better  retimis  than  anything  that  can  bo  realized  £rom  cotton  or 
tobacco,  and  deserves  at  least  the  favorable  consideration  of  those  who  are  tied 
down  by  tho  forco  of  habit  to  one  or  two  le^ading  staples. 

The  raising  of  pork,  which,  in  seveml  of  the  counties  of  lower  Virginia,  has 
long  been  quite  a  j)ro(i tabic  business,  might  bo  advantageously  extended  over 
the  entire  district.  The  bacon  of  Southampton  county  lias  the  reputation  of 
being  tho  best  in  the  State.  It  is  made  from  the  pork  of  om:  native  breed  of 
hogs,  which  are  mostly  of  pmair  size,  not  exceeding  150  pounds  in  weight 
These  hogs  are  reared  in  rather  a  primitive  manner,  running  at  large  during  the 
summer  and  fall,  and  feeding  on  tho  abundant  mast  of  the  forests.  When  the 
season  for  fattening  comes  around  they  are  taken  up  and  put  in  a  pen,  and  corn- 
fed  for  a  few  weeks.  Some  fanners  give  a  more  generous  treatment,  hy  provid- 
ing a  field  or  succession  of  fields  of  tho  stock,  or  black-eye  pea — there  are 
two  varieties — on  which  to  tuni  their  hogs,  as  soon  as  the  peas  begin  to  mature. 
This  is  about  the  first  of  August.  Tbo  fattening  properties  of  tliis  food  are 
fully  equal  to  com,  while  the  cost  of  raising  it  is  but  trifling.  At  the  same  time 
it  acts  as  a  valuable  improver  to  tho  soil.  What  with  tho  straw  or  haulm,  and 
the  droppings  of  the  swine,  tho  land  is  left  in  a  fine  condition  for  wheat.  It 
may  also  be  said  of  the  pea,  that  it  has  been  used  as  a  green  crop  for  fattening, 
being  second  only  to  clover  in.  its  value  for  that  purpose.  It  is,  furthermore,  a 
profitable  crop  to  raise  for  market,  being  worth  at  the  present  time  83  per  bushel, 
and  seldom  less  than  $2.     A  fair  product  is  from  15  to  20  bushels  per  aero. 

Another  crop,  coming  under  tho  same  classification  as  the  pea,  and  for  which 
these  soils  ai-e  admirably  adapted,  is  the  navy  bean.  It  is  of  easy  culture,  though 
requiring  a  better  preparation,  auil  has  produced  as  much  as  50  bushels  per  acre. 
It  is  now  selling  for  $4  a  bushel — mther  above  the  average  price — ^but  as  it  is 
always  in  demand,  the  market  is  not  likely  to  be  overstocked. 

The  ground  pea,  or  pcarunt,  is  another  plant  of  easy  culture,  though,  to  raise 
it  in  perfection,  tho  land  should  bo  dressed  with  either  marl  or  lime,  or  with 
ashes,  otherwise  the  pods  prove  abortive,  or,  in  common  phrase,  are  nothing  but 
**pops."  Under  careful  and  judicious  management  tho  yield  is  50  or  60,  and 
from  that  to  80  bushels  per  acre,  worth  from  $1  50  to  $2  50  per«bushel.  The 
market  price  at  this  time  is  92  25. 

Now  all  these  ought  to  be  made  sources  of  revenue  on  every  farm,  and  if  tho 
writer  has  been  guihy  of  no  exaggeration,  they  would  compare  most  favorably 
with  any  profit  that  can  be  derived  from  cotton  or  tobacco,  even  where  these 
staples  command  the  highest  prices.  Tho  only  advantage  possessed  by  the  lat- 
ter is  that  they  ai  e  capable  of  being  put  up  in  a  more  compact  form,  and  trans- 
ported to  market  with  less  trouble  and  expense.  But  as  an  offset  to  this  the 
income  derived  from  tlseni  comes  in  only  once  in  12  months,  while  the  same 
amount  of  labor,  divided  among  the  articles  enumemted  would,  it  cannot  be 
doubted,  not  only  be  rewarded  by  much  larger  retmns  in  the  aggregate,  but  the 
proceeds  would  be  ti«>\viiig  in  from  time  to  time,  affording  the  fanner  the  advan- 
tage of  meeting  the  expense  of  labor  as  it  becomes  due,  without  the  annoyance 
of  falling  into  arrears,  and  being  harassed  by  importunity  for  parent. 
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Kastern  Virginia,  it  is  admitted,  is  not  a  grass  country,  and  until  the  present 
Bjstem  of  agricultiire  is  essentially  modified,  it  can  scarcely  be  expected  tliat 
much  improvement  will  take  place  in  the  breeds  of  cattle  and  sheep.  Hitherto 
they  have  ranged,  much  at  large,  cropping  the  natural  herbage  of  the  fields, 
which  at  some  seasons  is  very  good.  But  the  cattle  are  prone  to  contract  bad 
habits ;  they  never  attain  full  size,  and  it  is  not  in  the  nature  of  things  that 
they  should  shew  distended  udders.  If  they  had  the  benefit  of  good  pasturasre, 
and  were  more  carefnlly  attended,  a  very  marked  difference  would  soon  bo  visilde. 
At  any  rate,  tliey  must  for  a  long  time  fonn  our  chief,  if  not  only  relianci'^  from 
the  fsyct  that  all  cattle  from  a  distance  are  extremely  liable  to  be  attacked  by  a 
fatal  disease  known  as  the  "distemper."  That  they  are  susceptible  of  iinprovo- 
ment  is  evident  from  the  fact  that  in  the  neighborhood  of  our  cities  they  attain 
to  tine  proportion  and  become  good  »jailkers.  The  shec]),  also,  are  altogether  of 
the  native  stock,  but  they  are  healthy,  and,  in  fact,  are  not  known  to  bo  liable 
to  any  disease.  The  difficulty  regarding  the  introduction  of  foreign  cattle  does 
not  apply  to  sheep,  but  they  have  a  formidable  enemy  in  the  number  of  dogs  in 
almost  every  part  of  the  country. 

Although  the  soils  of  eastern  Virginia  are  not  naturally  so  favorable  to  the 
production  of  the  cultivated  grasses  as  those  of  a  stronger  texture,  they  are 
^eatly  improved  in  this  respect  by  the  application  of  lime  or  ashes.  But  we 
have  the  promise  of  a  valuable  accession  to  the  list,  and  a  species  which  will 
grow  freely  on  all  our  soils,  in  the  Japan  clover  (Lespedeza  striata,)  which  has 
already  extended  over  large  disti-icts  in  the  more  southern  States,  proving  itself 
to  possess  extraordinary  merit,  both  for  fodder  and  crazing.  It  is  not  properly 
grass,  but  belong  to  the  leguminous  faniilv,  like  clover,  to  which  it  is  nearly 
allied.  From  lul  the  information  which  tLe  writer  lias  been  able  to  obtain, 
both  from  published  accounts  and  private  conespoDdcnce,  he  is  led  to  believe 
that  this  plant,  so  lately  brought  into  notice,  is  destined  to  ])rove  an  inestimable 
blessing.  It  flourishes  even  in  impoverished  soils,  and  may  eome,  in  the  course 
of  time,  to  take  the  place  c»f  the  unsightly  brown  sedge,  which  now  disfigures 
so  much  of  our  country.  At  any  rate  it  is  worthy  of  experiment,  and  om*  fanners 
should  take  measures  to  prociu'e  at  least  a  small  quantity  of  seeds. 

In  fine,  nothing  is  wanting  to  make  the  whole  of  this  region  almost  like  a 
garden  but  to  divide  it  into  iarms  of  moderate  size,  to  be  occupied  by  an  indus- 
trious and  intelligent  population.  At  this  time  not  more,  perhaps,  than  a  tenth 
of  the  surface,  if  so  much,  is  in  actual  cultivation,  and  the  planters  are  so  crippled 
in  their  resources  that  they  would  gladly  sell  off,  at  moderate  prices,  lai^e  por- 
tions of  their  now  unmanageable  properties. 


HISTORY  OF  AMERICAN  INVENTIONS  FOR  CUL 
TIVATION  BY  STEMI. 


By  Professor  J.  Brainerd,  (Examiner  in  the  United  States  Patent  Office.) 


We  leiini  from  the  "Abridgments  of  the  Specifications  relating  to  Steam  Cul- 
ture'^ (in  England)  that  on  the  17th  dav  of  January,  in  the  year  of  our  Lord 
1618,  a  patent  was  granted  to  David  Kamsey  and  Thomas  Wildgosse  for  a 
machine  which  the  patentees  quaintly  describe  as — 

New©,  apte,  or  compendions  formes  or  kinde  of  engines  or  iostrumente  and  other  pfitable 
inventions,  wayes  and  meanes  for  the  good  of  our  commonwealth,  as  well  as  to  nlougbe 
eroonde  without  horso  or  oxen,  and  to  enrich  and  make  better  and  more  fertill  as  well  barren 
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peate,  salte  and  sea  sande,  as  inland  and  uplaed  ground©  within  our  kingdomea  of  England 
and  Ireland,  and  onr  domynyon  of  Wales,  as  also  to  rayso  waters  frqpi  anye  low©  place  to 
high©  places  for  well  watering  of  cittyes,  townes,  noblemen's  and  gentloraon's  houses,  and 
other  places  nowe  nnich  wanting  water,  with  losse  charges  than  ever  hath  bene  heretofore ; 
and  to  make  boates  for  the  carry  ago  of  burthens  and  passengers  runn  vpon  the  water  aa 
swlfle  in  calmes,  and  more  saff  in  stormes,  than  boat©  full  say  led  in  great©  wynes. 

This  was  the  sixth  patent  granted  in  England,  of  which  wo  have  any  acconnt, 
and  the  first  one  in  which  the  great  power  of  steam  was  put  into  requisition  for 
the  purpose  of  assisting  in  the  cultivation  of  the  soil. 

The  cultivation  of  land  is  marked  by  three  epochs.  The  first,  in  the  primitive 
age  of  mankind,  was  performed  entirely  by  hand  labor.  In  the  second,  that 
most  valuable  and  ancient  implement  the  plough  was  drawn  by  domesticated 
animals.  This  practice  has  prevailed  to  a  greater  or  less  extent  in  all  civilized 
nations,  has  extended  over  a  period  of  several  thousand  years,  and  is  still  the 
prevailing  practice. 

So  far  as  history  ^ves  us  any  infonnation,  the  implement  referred  to  at  the 
head  of  this  article  was  the  first  attempt  at  steam  culture— the  first  effort  of  man 
to  bring  the  great  power  of  steam  into  requisition  in  the  cultivation  of  the  soil ; 
and  this  effort,  concerning  which  the  patentees  were  so  oenfident  of  success,  marks 
the  dawning  of  the  third  epoch  in  the  cultivation  of  the  earth. 

It  would  be  out  of  place  in  this  article,  which  chiefiy  relates  to  the  use  of 
steam  as  a  motive  power  in  the  cultivation  of  the  soil,  to  devote  much  space  to 
the  history  of  agriculture,  or  to  dive  deeply  into  the  stream  of  facts  conceniing 
the  ancient  methods  of  tillage. 

In  the  early  ages  of  man  his  nomadic  life  rendered  agricultural  pursuits  to  a 
great  extent  impracticable ;  in  fact,  with  a  sparse  population,  in  a  tropical  or  temper- 
ate dimate,  the  spontaneous  production  of  the  earth  rendered  it  unnecessary,  and 
as  the  population  of  the  globe  was  confined  to  those  regions  where  the  products 
of  the  soil  grow  most  freely,  and  where  the  abundance  precluded  the  necessity 
for  the  exercise  of  that  invention  and  skill  now  required  to  bring  forth  from  the 
bosom  of  mother  earth  that  daily  bread  which  our  Creator  decreed  sheuld  be 
earned  by  man  by  the  sweat  of  his  brow,  the  necessity  for  the  investigation  of 
those  subjects  that  now  demand  his  attention  was  not  felt. 
Antiquarians  are  agreed  that  the  earliest  implement  used  for  th©  cultivation  of  th©  soil  was 


(Loudon's  £ncy.  Ag.,  p.  5.) 

Various  other  relics  of  antiquity  contain  similar  representations.  There  is 
reason  to  believe  that  the  art  of  agriculture  was  carried  to  a  high  degree  of  per- 
fection in  ancient  Egypt,  and  that  there  was  a  corresponding  improvement  in  the 
implements  used  in  culture,  but  to  what  extent  other  power  than  that  of  human 
hands  was  brought  into  requisition  we  have  no  means  to  determine. 

As  the  population  of  the  earth  increased,  the  necessity  for  a  more  careful  till- 
age became  apparent,  and  its  importance  cannot  even  now  be  overestimated. 
No  limit  can  be  assigned  to  the  increase  of  population  unless  it  be  from  the 
want  of  means  to  sustain  animal  life,  and  hence  it  follows  that  with  an  increase 
of  human  life,  there  must  be  a  corresponding  increase  of  the  means  to  support  that 
life. 

The  application  of  steam  power  to  tlie  propulsion  of  machinery  for  the  pur- 
pose of  travel  and  transportation  has  been  proved  a  success  far  beyond  the  most 
sanguine  expectations  of  its  warmest  advocates.  Animal  power  cannot  compete 
with  it.  It  is  as  untiring  as  the  sun  in  his  course,  and  when  its  day's  work  is 
done  it  needs  no  rest,  but  is  ready  at  a  moment's  warning  to  renew  its  task.  That 
it  is  destined  to  supersede  animal  power,  even  in  agriculture,  there  can  bene  doubt. 
As  the  earth  becomes  more  densely  inhabited  it  becomes  more  and  more  apparent 
that  the  available  smface  must  be  made  to  yield  its  30,  60,  or  100  fold  in  order 
that  the  increasing  millions  shall  be  supplied  with  food,  raiment  and  habitation. 
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.  Oar  wants,  too,  have  grown  with  onr  nnmbers.  Our  limbs  need  coveiings 
more  complicated  and  cosUj  than  the  skins  wherein  onr  primogenitors  were  wont 
to  envelop  their  sturdy  frames ;  our  mansions  no  longer  content  themselves  with 
simplicity,  bat  cry  out  for  sumptnousness  and  elegance ;  the  speed  of  the  faithful 
horse  and  enduring  camel  is  forgotten,  when  compared  mih  that  of  locomo- 
tion by  steam.  Therefore,  we  say  to  one  patient  tiller  of  the  soil, ''  Leave  thou 
the  plough  and  farrow,  and  betake  thyself  to  the  spinning-wheel  and  loom ; 
weave  ns  fine  garments."  To  another,  ^'  Drop  thou  the  reaping-hook  for  a  new 
field  of  labor  -,  build  us  high  abodes.''  To  a  third,  Forsake  then  the  plant  and 
tree ;  take  the  elements  that  Grod  has  given  ns,  and  develop  their  latent  powers. 
Delve  deeply  into  the  earth,  and  bring  forth  her  treasures  of  iron  and  coal ;  con- 
struct the  mighty  engine ;  chain  the  L'ghtnings  of  heaven,  and  compe}  them  to 
do  thy  bidding,  carrying  ti<Ungs  of  peace  and  plenty  to  the  ends  of  the  earth. 

There  is  little  doubt  that  with  the  natural  advantages  of  soil  and  climate,  with 
a  proper  system  of  cultivation,  the  continent  of  North  America  would  be  capable 
of  sustaining  comfortably  the  entire  present  population  of  the  fflobe.  Even'  now^ 
with  all  its  imperfections  in  culture,  it  fiomishes  bread  for  millions  in  Europe. 

No  portion  of  the  globe  is  better  adapted  to  steam  culture  than  the  broad 
prairies  of  the  west,  and  it  is  upon  these  plains  that  the  great  problem  of  steam 
oulture  must  be  solved. 

Since  the  granting  of  the  patent  referred  to  at  the  beginning  of  this  artioIe>  the 
efforts  to  obtain  a  substitute  for  the  common  plough,  or  the  means  for  operating 
it,  have  been  neither  few  nor  unimportant  It  were  an  arduous  and  perhaps  a 
tiresome  task  to  recount  the  various  forms  in  which  inventors  have  embodied 
their  ideas  of  utility  in  this  respect.  The  desiderata  in  this  case,  as  perhiqw  in 
every  other,  have  been  to  work  well  and  work  cheaply.  Perfect  success  has  not 
yet  been  attained,  but  there  may  be  now  little  patteiing  feet  which  wOl  wbOl  in 
the  road  thereto. 

For  convenience  I  shall,  in  this  article,  divide  the  various  modes  of  steam 
culture  into  classes,  and  assign  to  each  a  title  the  relevancy  of  which  will 
appear  as  I  proceed. 

The  haulmg  plough,  so  caUed  because  the  engine  that  operates  the  plough 
is  placed  upon  one  side  of  the  field,  and  moves  alon^  a  headland ;  the  ploag^hBy 
generally  a  gang  with  two  sets,  turn  furrows  in  the  same  direction  in  moving 
back  and  forth  over  the  field.  Upon  the  opposite  side  of  the  field  is  placed  a 
movable  capstan  or  windlass,  which  is  moved  forward  upon  a  headland,  and  the 
ploughs  are  drawn  back  and  forth  by  means  of  wire  ropes  or  chains,  as  shown  in 
figure  I.  At  each  set  of  furrows  the  engine  is  moved  forward  i\pon  the  headland 
upon  one  side  of  the  field,  and  the  capston  upon  the  other,  the  width  of  a  set  of 
furrows,  when  the  ploughs  are  drawn  a^ain  across  the  field. 

This  method  of  cultivating,  or  worfing  the  land  by  steam  power,  was  first 
patented  in  the  United  States  by  E.  O.  Bellinger,  of  South  Garolina,  November 
19,  1833,  but  from  some  cause  the  invention  never  went  into  general  use. 

About  the  year  1854  John  Fowler,  of  England,  improved  upon  this  general 
plan  of  Bellinger's,  and  was  so  fjEur  successful  that  a  number  of  machines  were  put 
m  operation.  In  1856  and  1857  Fowler  took  out  patents  in  the  United  States 
for  his  improvements,  but  up  to  this  date  but  two  of  them  have  been  brought 
into  use  in  this  country.  As  a  special  encouragement,  Gongress  at  its  last  ses- 
sion passed  a  bill  allowing  the  introduction  of  steam  ploughs  free  of  duty. 

Another  method  of  steam  culturo  has  been  attempted,  in  which  the  engines  are 
designed  to  travel  over  the  field,  drawing  the  ploughs  behind  them,  usually  in 
gangs,  and  many  patents  have  been  granted  for  lOleged  improvements  in  this 
mode  of  culturo.  Among^  the  earlier  of  these  adventurors  may  be  named  Heniv 
Coming,  1850,*  David  Bussell,  1855;  Judd  Stevens,  1858;  J.  D.  Howell, 
1859 ;  j).  Crawford,  1857,  and  many  otiiers. 

Their  efforts  at  improvement  have  been  directed  chiefly  to  the  construction  of 
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an  engine  that  was  capable  of  traversing  the  field,  and  drawing  a  gang  of  ploughs ; 
bat  hitlierto  insarraonntable  difficulties  have  been  experienced.  It  has  not  been 
foand  impracticable  to  construct  an  6ngiue  capable  of  running  over  a  common 
road,  but  in  a  cultivated  field,  where  uio  soil  is  soft  and  yielding,  it  has  been 
found  that  nearly  the  entire  power  of  the  engine  has  been  e3q>ended  in  its  own 
propulsion,  and  hence  its  inability  to  overcome  the  resistance  of  the  ploughs. 

The  cause  of  the  failure  of  traction  engines  to  perform  thehr  work  in  ploughing 
can  be  explained  upon  the  following  hypothesis : 

We  will  suppose  that  an  engine  of  lb-horse  power,  fully  equipped  for  the  field, 
will  weigh  eight  tons.  If  it  has  four  driving  wheels  of  one-foot  tread  each,  there 
will  be  48  inches  of  efiPective  contact  with  the  earth.  Now,  a  single  fur- 
row, 12  inches  wido  and  10  inches  deep,  will  present  a  resisting  surface  of  120 
square  inches;  consequently  the  resistance,  even  with  a  single  plough,  would  be 
greater  than  the  applied  traction  power  of  the  engine. 

But  a  team  of  ten  pairs  of  oxen  would  be  able  to  turn  a  furrow  of  praiiie  turf 
of  the*  width  and  depth  named,  say  at  the  rate  of  an  acre  a  day  for  a  single  plough. 
Ten  pail's  of  oxen  would  be  equal  to  a  lO-horse  power  engine,  and  their  united 
weight,  when  fitted  for  service,  would  equal  that  of  the  engine — say  eight  tons. 
The  foot  of  an  ox  has  an  efi'ective  contact  with  tho  earth  of  about  eight  inches, 
and  we  may  safely  estimate  that  one-half  of  the  number  of  feet  while  under  draught 
will  be  constantly  in  contact  with  tho  earth ;  hence  we  have  40  X  8=i320  inches ; 
that  is,  the  eight  tons'  weight  of  tho  team  is  distributed  over  a  surface  of  320 
inches  of  contact,  to  balance  against  120  inches  of  resistance  in  the  furrow. 

An  acre  of  land  contains  43,560  square  feet.  A  team  turning  a  single  funow 
12  inches  wide  and  10  inches  deep  will,  upon  an  average,  travel  one  mile  in  an 
hour.  A  furroy/  one  mile  long  and  12  inches  wide  contains  5,280  square  feet  of 
surface,  and  hence  it  follows  that  the  distance  travelled  by  a  team  in  ploughing 
one  acre,  with  a  width  of  furrow  of  12  inches,  will  be  a  little  over  eight  miles, 
which  is  about  a  fair  day's  work. 

A  steam  engine  of  a  stationaty  power  equal  to  that  of  10  paur  of  oxen  must,  to  be 
equally  cfTective  for  draught,  have  a  con'esponding  amount  of  contact  with  the 
earth  J  that  is,  the  weight  of  the  engine  must  be  distributed  over  320  superficial 
inches  of  surface  in  order  to  be  equal  to  a  team  of  the  same  weight  with  the  same 
amount  of  earth  contact.  But  an  increase  of  surface  contact  would  give  a  corre- 
sponding increase  of  power  within  certain  limits — say  to  double  the  amount;  that 
is,  if  an  engine  could  be  so  constructed  as  to  have  640  inches  of  traction  surface  for 
eight  tons'  weight,  it  would  be  capable  of  doing  twice  the  amount  of  draught  labor 
that  it  would  with  half  that  amount  of  surface. 

A  word  about  the  comparative  cost  of  feed  and  fuel  may  not  be  out  of  place. 
A  team  must  have  periods  for  rest  and  recuperation  equal  to  one-half  of  the  ordi- 
nary hours  of  labor,  aside  from  the  legitimate  repose  of  night.  But  it  is  not  so 
with  a  steam  engine.  It  is  constant  and  untiring  in  its  labors ;  it  needs  no  repose, 
but  is  ever  ready  for  its  task.  An  ox  team  cannot  work  upon  an  average  more  than 
8  hours  in  24.  A  single  ox  will  consume  as  food  the  value  of  one  bushel  of  com 
a  day,  which  would  equal  20  bushels  for  the  10  pair  every  24  hours.  A  steam 
engine  of  good  construction,  and  of  1 0-horse  power,  can  bo  run  during  a  day  of  16 
hours  by  the  consumption  of  an  equal  amount  of  com  as  fuel  ]  at  least  I  am  assured 
of  this  fact  by  an  engineer  of  large  experience  in  building  and  running  locomotives. 
An  engine  of  the  power  named,  with  a  traction  surface  of  640  inches,  according  to 
the  foregoing  comparison,  would  be  able  to  draw  two  ploughs,  each  cutting  a 
furrow  a  foot  wide  and  10  inches  deep,  at  the  rate  at  least  of  one  mile  an  hoar, 
equal  to  the  speed  of  an  ox  team,  and  by  a  relay  of  hands  to  work  it  could  bo 
run  16  hours  in  a  day,  ploughing  four  acres  instead  of  one,  (by  tho  team,)  with 
no  greater  consumption  of  Ibod-fucl  than  w^ould  be  required  by  tho  team.  And 
there  is  a  further  consideration  in  favor  of  the  use  of  steam  in  the  business  of 
cultivation.    A  team  needs  constant  care,  and  costs  the  most  to  feed  it  when  it 
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is  of  the  least  service.    The  short  duration  of  animal  lifC;  and  the  risk  of  pre 
mali2re  death,  add  not  a  little  to  the  cost  of  animal  power. 

The  method  of  steam  caltore  proposed  by  Bellinger,  and  sabseqnently 
improved  upon  by  Fowler,  of  England,  is  probably  the  most  feasible  that  has 
been  attempted.  Bat  this  plan,  nnder  the  most  favorable  circamstances,  is  open 
to  objections,  and  in  many  situations  it  cannot  be  bronght  into  operation.  If  a 
traction  engine  conld  be  constructed  upon  the  plan  hereinbefore  indicated,  it 
wonld  8upei*sede  Bellinger's  and  Fowler's  plan  of  dragging  the  plough  across  the 
field  by  long  ropes. 

In  the  earlier  attempts  at  steam  ploughing  the  gieat  difficulty  in  the  way  of 
success,  as  before  stated,  was  traction;  and  various  plans  were  devised  by  invent- 
ors, both  English  and  American,  for  the  accomplishment  of  the  desired  object. 
The  English  early  tried  two  broad-tired  driving  wheels,  but  with  the  neces- 
sary weight  of  the  engine  the  wheels  sank  too  deeply  into  moist  and  loose  soil, 
and  of  course  failed. 

'Mr.  J.  Boydell,  of  England,  in  1846,  constructed  an  engine  that  laid  its  own 
track  as  it  travelled  over  the  ground.  This  he  accomplished  by  hinging  togethto 
a  number  of  stout,  flat  wooden  rails,  so  that  they  would  form  a  polygon  outside, 
and  in  the  same  plane  with  the  driving  wheels.  These  hinged  rails  were  so 
attached  to  the  wheels  that  they  revolved  with  them,  each  rail  in  turn  being  laid 
down  in  front  and  taken  up  behind  its  proper  driving  wheel,  thus  forming  a 
track,  composed  of  an  endless  belt  of  short  rails  hinged  end  to  end.  By  means 
of  this  Ingenious  expedient  Mr.  Boydell  was  able  to  get  traction,  but,  unfortu- 
nately, at  the  sacrifice  of  a  great  amount  of  power.  The  annexed  engraving 
tahibits  clearly  the  construction  and  operation  of  these  traction  wheels.  In  1854 
Mr.  Boydell  made  some  improvements  iu  his  machine,  but  for  some  cause  it  has 
never  been  introduced  into  general  use,  but,  like  many  others  of  its  kind,  has 
been  laid  aside. 

About  the  year.  1858  'hlx.  Thomas  H.  Burridge,  of  St.  Louis,  Missouri,  anian 
of  remarkable  genius,  invented  and  built  a  traction  steam  engine,  intended 
chiefly  for  field  culture.  It  consisted,  as  will  be  more  fully  shown  by  the 
engraving,  of  a  large  cylinder,  about  10  feet  in  diameter  and  10  feet  in  length, 
and  made  of  heavy  boiler  iron.  A  shaft  was  supported  in  the  centre  by  means 
of  rods  or  spokes  at  each  end,  and  at  equal  distances  from  each  end  was  secured 
an  interior  cog  gear. 

Upon  the  sh^t  was  suspended  an  iron  platform,  which  preserved  its  pendent 
position  by  reason  of  its  gravity.  Two  reciprocating  steam  engines  were 
mounted  upon  the  suspended  platform,  and  by  means  of  a  pinion  cog-gear,  oper- 
ated by  cranks  from  the  engines,  which  cranks  were  placed  at  an  angle  of  90^ 
from  each  other,  the  pinion  gearing  into  the  main  wheel  upon  the  inside  of  the 
cylinder,  rotation  and  progiessive  movement  was  established. 

A  g^ang  of  ploughs  was  attached,  to  a  framework  in  the  rear  of  the  traction 
cylinder,  to  wliicli  it  was  connected  by  arms  pxtending  backward  from  the  cen- 
tral shaft.  The  practical  operation  of  this  engine  showed  that  it  possessed  suf- 
ficient traction  power  for  the  purpose  intended,  but  its  unwieldy  character,  and 
its  want  of  adaptation  for  the  performance  of  the  work  of  a  stationary  engine, 
formed  obstacles  to  its  introduction  into  general  use. 

In  1851  Messrs.  Calloway  &  Purkis,  of  England,  with  a  view  to  improve- 
ment in  steam  culture,  constructed  a  neat  locomotive,  with  two  main  traction 
wheels  of  18  inches'  tread,  with  a  truck  forward  for  a  steering  apparatus. 

The  engine  differs  in  no  important  particular  from  those  previously  constructed 
in  England  designed  for  common  road  traction.  To  the  rear  end  of  the  loco- 
motive frame,  as  shown  in  the  figure,  is  connected  transversely  an  iron  frame, 
18  feet  long,  supporting  at  each  end  an  axle,  on  which  are  keyed  three  cast-iron 
chain  wheels,  around  which  is  passed  the  endless  chain  that  carries  the  ploughs, 
to  which  rotation  is  given  by  the  power  of  the  engine,  so  that  a  relatively  quick 
17 
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motion  is  given  to  the  endleif  cludn  and  attached  plonghs  aa  oompaied  wiih  Hie 
progressive  movement  of  the  loeomotive. 

There  are  foar  plonghs  attached  to  tha  chain,  each  capable  of  cutting  a  fdnow 
nine  inches  wide,  and,  oonseqnently,  every  entire  revolution  of  the  (Siain,  with 
its  plooghs  attached,  turns  np  four  furrows,  18  feet  long  each,  while  the  looomo* 
tive  will  have  advanced  progressively  36  inches.  This  operation  being  oontinn- 
ally  repeated,  the  locomotive  will  leave  behind  it  ploughed  land  18  feet  broad,  and 
cut  to  any  required  depth,  with  a  remarkable  degree  of  accuracy.  The  lines  of 
furrows  thus  cut  will  be  slightly  oblique  to  the  line  of  forward  movement  of  tha 
engine,  but  may  be  made  at  right  angles,  by  a  slight  adjustment  of  the  transverso 
tcBxne. 

One  patent  has  been  taken  out  in  the  United  States,  by  £.  O.  Otis,  for  improve- 
mente  in  this  steam  plough,  but  for  some  cause  unknown  to  the  writer  it  has  never 
been  put  in  successful  operation. 

The  plan  invented  by  Bellinger,  commonly  called  ^^  cable  traction f*  and  Bub- 
sequently  improved  upon  by  Fowler,  consisting  chiefly  in  his  balancing  gang 
plough  firame,.  has  undoubtedly  been  received  with  more  favor,  and  has  gone 
more  extensively  into  use  than  any  other,  especially  in  England. 

Wo  are  informed  that  there  are  now  about  nine  hundred  of  them  in  operation 
in  that  country,,and  that  one  manufacturing  establishment  ttftns  out  four  every 
week.  Part  of  these  are  sent  to  the  continent,  some  to  the  East  Indies,  and  two 
have  been  impoited  into  the  United  States,  one  of  which  is  in  use  in  Illinois,  and 
the  other  in  liouisiana,    and,  so  far  as  known,  arc  successful. 

The  recent  act  of  Congress  admitting  steam  ploughs  to  importation  free  of 
duty  for  one  year,  undoubtedly  had  reference  to  the  Fowler  plough ;  though 
others  have  been  constructed  and  used  in  England,  among  which  was  one  put 
in  operation  by  Williams  &  Smith,  in  which  the  engine  was  placed  at  the  comer 
of  the  field  and  the  plough  caused  to  traverse  around  it  by  means  of  a  cable  and 
capstans  placed  at  the  other  three  corned,  and  moved  inwards  as  the  ploughing 
progressed.  It  will  be  seen  that  this  plan  differed  fiom  Fowler's  only  in  this, 
that  it  went  around  the  field;  at  every  set- of  funows  the  engine  and  capstans 
moving  inward  until-  the  work  was  completed,  while  that  of  Fowler's  traversed 
back  and  forth  between  headlands,  upon  which  the  engine  and  capstans  were 
moved  forward. 

Among  the  steam  ploughs  invented  in  this  countiy,  that  of  John  W.  Fawkes^ 
of  Lancaster,  Pennsylvania,  has  probably  attracted  the  greatest  attention.  The 
accounts  that  have  been  published  of  its  power  and  perfoimances  seem,  however, 
almost  fabulous.  Certain  it  is  that  the  expectations  and  promises  of  its  friends 
have  not  been  realized,  although  ten  years  have  elapsed  since  the  date  of  his 
(Pawkes's)  patent. 

The  following  description  of  the  construction  and  opei-ation  of  ^'Fawkes^s 
American  steam  plough"  was  Avritten  by  Professor  Alfred  L.  Kennedy,  presi- 
dent of  the  Polytechnic  College  of  Philadelphia,  at  its  trial  in  Philadelphia, 
July  20,  1869,  and  published  m  the  Albany  Cultivator  for  September  of  the 
same  year : 

The  body  of  tbe  engine  consists  of  one  horizontal,  quadrangular  frame  of  iron,  about  12 
feet  long  by  8  wide,  which  rests  upon  tbe  axles  of  a  roller.  This  roller,  which  is  six  fieet 
in  diameter,  and  six  feet  long,  is  the  driving-wheel  of  the  engine.  'In  front  of  the  roller,  and 
bolted  within  the  frame,  is  the  boiler,  which  is  apright,  anroiOunted  by  a  dome  and  pipe,  and 
80  constructed  that  steam  may  be  got  up  in  fifteen  minutes.  Thirty  minutes,  however,  are 
usually  required.  Over  and  behind  the  driving-roller  is  a  water  tank,  which  is  of  the  entire 
width  of  the  engine  frame,  contains  12  barrels,  sufficient  to  supply  the  boiler  for  fiva  hours, 
and  is  so  situated  that  when  it  and  tlie  boiler  are  full  they  counterbalance  each  other  upon 
the  roller.  Attached  to  the  frame  in  ft-ont  of  the  boiler,  and  tapering  forwards  and  slightly 
upwards  like  the  bow  of  a  boat,  is  a  sheet-iron  receptacle  for  coal.  Here  is  also  a  seat  for 
the  fireman,  the  whole  bow  resting  on  two  guide  wheels,  of  15  inches*  tread,  and  four  feet 
in  diameter.  Bolted  to  the  under  side  of  the  frame,  as  frequently  seen  in  locomotives,  and 
on  each  side  of  tbe  upright  boiler,  are  the  cy  linden,  eaohnina  inches'  diamater  and  IS-ineh 
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stroke,  the  piston  rods  of  which  are  so  geaied  to  the  erank  of  the  toller  that  It  lerolvef  onoe 
for  every  six  strokes  of  the  piston.  Great  recfularitj  of  motion,  increase  of  motiye  power,  and 
control  over  movement  of  the  enelne  backwards  and  forwards  are  secured  bj  this  arrange- 
ment ;  while  the  p^ide  wheels,  which  may  be  turned  at  pleasure  by  a  steering  wheel  In  charge 
of  the  engineer,  almost  at  right  angles  under  the  bow  of  the  machine,  permit  it  to  turn  in  a 
circle,  the  radius  of  which  is  equal  to  the  length  of  the  engine,  18  feet.  By  a  small  iade- 
nendeut  **  donkey  engine,"  which  is  placed  between  the  tank  and  boiler,  the  latter  may  be 
filled  from  the  former,  or  the  tank  itself  be  supplied  through  a  hose  from  a  well  or  brook. 

Into  the  beams  projecting  from  the  rear  of  the  engine  pulleys  are  let,  over  which  chains  pass, 
whereby  a  gang  of  eight  l4-inch  prairie  ploughs  is  suspended ;  a  wheel  on  the  beam  of  each 
ploagh  regulates  as  usual  the  depth  of  the  furrow,  and  the  whole  gang  may  be  raised  or 
lowered  by  ^  lever  within  reach  of  the  fireman,  who,  with  the  engineer,  constitutes  the  entisa 
force  needed  to  work  the  engine  and  ploughs. 

The  machine  was  tested  on  timothv  sod  which  had  not  been  ploughed  for  seven  vears.  At 
ft  given  signal  from  the  whistle  the  fireman  lowered  (he  ploughs  to  the  ground,  which  havinff 
entered,  they  were  drawn  forward  up  au  incline  of  about  seven  degrees.  They  were  lifted 
promptly  at  the  margin  of  the  land  appropriated  to  the  trial,  the  machine  turning  easily ; 
again  they  were  lowered,  and  the  plouffhing  resumed  in  as  short  a  time  as  could  have  been 
done  with  a  single  plough  and  a  pair  of  norses. 

The  mean  rate  ot  speed  was  four  miles  an  hour,  and  the  united  fhrrows  were  nine  leet  four 
inches  wide ;  a  strip  four  miles  long,  nine  feet  four  inches  wide,  equals  197,120  square  feet, 
which,  divided  by  the  number  of  feet  in  an  acre,  gives  almost  exactly  4^  acres  per  hour. 

In  the  Albany  Onltivator  for  Angust,  1859,  we  find  the  following  editorial 
Btateroent  relativo  to  the  trial  of  Fawkes's  ateam  ploagh,  at  the  time  and  plaoe 
before  alluded  to : 

The  trial  of  a  new  steam  plough  recently  took  place  near  Philadelphia.  It  is  the  invention 
of  Mr.  Fawkes,  of  Lancaster.  It  is  attached  to  an  engine  18  feet  long,  7  feet  wide,  and 
weighing  seven  tons,  with  upright  tubular  boiler.  The  engine  rests  on  an  iron  drum  six  feel 
in  diameter,  and  six  feet  long,  inside  of  which  is  an  axle  extending  from  end  to  end.  The 
ploughs  are  ei^ht  in  number,  and  are  acljusted  so  as  to  lift  up  when  the  machine  is  tigmingat 
the  end  of  a  lurrow,  being  tnmod  and  backed  with  as  much  ease  as  a  common  carriage. 
The  two  fore  wheels  are  Iron  drums,  3^  feet  in  diameter,  and  15  inches  face,  to  prevent  tne 
engine  from  sinking  too  deepljr  into  tho  ground.  The  machine  turned  over  eight  faiTowB 
at  a  time,  each  a  foot  wide  and  of  ample  depth,  goin^r  at  a  speed  that  showed  it  capable  of 
ploughing  several  acres  per  hour.  The  work  was  periectly  satisfactory  to  the  committee  and 
epectaton. 

Past  experience  has  pretty  clearly  demonstrated  that  our  traction  engines  have 
thus  far  failed  to  afford  the  requisite  power  to  drive  the  common  plough  in  ao 
eooDomical  manner.  Let  us  then  further  endeavor  to  show  the  cause  of  foilurq, 
and  in  so  doing  we  shall  have  advanced  one  step  towaxds  correcting  the  evlL 

Fawkes's  locomotive  was  of  the  higVi-pressure  kind,  and  carried  two  steam 
cylinders  of  nine  inches  diameter  each,  with  fifteen  inches  stroke,  consequently 
the  maximum  force  was  about  eleven  horse  power.  The  weight  of  the  locomotive 
was  seven  tons,  about  five  of  which  rested  upon  the  journals  of  a  traction  cylin- 
der six  feet  in  diameter  and  six  feet  in  length.  The  amount  of  effective  earth 
contact  was,  therefore,  72  inches. 

Eight  yoke  of  oxen,  weighing  in  tho  aggregate  eight  tons,  (much  below  the 
Btan^ird  weight,)  are  capah.'::'  t)f  ploughing  eight  furrows  of  the  width  and  depth 
named,  at  the  mifi  of  88  feet  per  minute,  or  one  mile  per  hour,  and  in  doing  thia 
they  have  a  traction  contact  with  the  earth  of  25G  inched.  Now,  without  allowing 
any  deduction  for  the  consumption  of  power  by  the  increase  of  speed  from  one 
to  four  miles  per  hour,  it  wodld  require  1,024  inches  of  contact,  or  32  pairs  of 
oxen,  to  drive  eight  ploughs  at  the  rate  of  four  miles  an  hour. 

The  resistance  offered  by  one  plough,  in  sward  ground  like  that  upon  which 
Faivkes's  plough  was  tried,  is  about  400  pounds.  It  requires  one  horse  power 
to  xaise  33,000  pounds  one  foot  per  minute ;  therefore,  to  raise  400  pouncfs  (the 
draught  of  a  single  plough)  one  foot  in  one  minute  will  require  one  eighty-second 
( 1-82)  of  a  horse  power.  •  Now,  3,200  pounds  is  8  times  400  pounds,  (the  draught 
of  Fawkes's  eight  ploughs,)  hence  it  will  take  eight  eighty-seconds  (8-82)  to 
move  3,200  pounds  one  foot  per  minute. 

FtfirkeB's  ploughs  were  said  to  move  at  the  rate  of  four  miles  per  hout;  whioii  ia 


Digitized  by 


Google 


260  AGBICULTURAL  BEPORT. 

352  times  one  foot  per  muiTite ;  therefore  it  will  require  three  hundred  and  fifty- 
two  (3^2)   times  eight  eighty-seconds  (8-82)  of  a  horse  power  to  diive  his 
eight  ploughs  four  miles  per  hoar,  which  is  34^  horse  power,  about  23  more  than 
the  maximum  of  Fawkes^s  engine;  and  this  without  subtracting  anything  for  pro 
pellinfif  his  engine  of  seven  tons  weight. 

It  therefore  follows  that  Fawkes's  engine,  in  order  to  come  up  to  the  standard 
of  an  ox  team  of  equal  tons  weight,  should  have  had  an  increase  of  traction 
oontact  of  184  inches  ever  the  72  of  the  driving  wheel,  thus  equalling  256 
inches,  (which  is  that  of  the  team  under  draught,)  about  a  hundred  less  than  the 
estimated  power  of  Fawkes's  engine  required  to  develop  its  full  working  capacity 
of  11  horses.  Hence  it  follows  that  Fawkes's  locomotive  should  have  had  a 
traction  surface  of  352  inches,  instead  of  72,  and  to  this  deficiency  may  be 
attributed  his  want  of  success. 

There  can  be  no  reasonable  doubt  that  steam  power,  with  more  perfect  means 
for  its  application,  can  be  made  profitably  available  for  the  purpose  of  tilla^, 
but  the  locomotive  is  yet  to  be  oonstmcted  that  is  capable  of  yielding  the  resdits 
flpuffht. 

Biefore  closing  this  article  I  shall  offer  some  sug^stiens  relative  to  such  con- 
Btruotion,  with  a  view  to  a  more  perfect  application  of  steam  power  in  this 
direction.  Among  the  various  appliances  to  overcome  the  difficulties  from  want 
of  traction  may  be  mentioned  the  revolving  screw,  operating  not  unlike  the  screw 
propeller  in  steamships.  But  experience  has  shown  that  the  friction  of  the  blade 
upon  the  soil  consumed  too  much  of  the  power  of  the  engine  to  make  its  use  sue 
cessfnl  as  a  means  of  propulsion.  A  patent  was  granted  to  J.  B.  Gray,  in  1857, 
for  a  machine  of  this  character. 

In  ^63,  A.  W.  Hall,  of  St.  Louis,  Missouri,  took  out  a  patent  for  a  steam 
plough,  so  nearly  allied  to  cable  traction  as  to  render  it  worthy  of  notice,  in  which 
the  points  of  novelty  were  directed  to  means  for  overcoming  the  hitherto  almost 
insurmountable  difficulties  experienced  from  want  of  traction.  The  locomotive, 
as  will  be  seen  from  the  engraving,  consisted  of  a  framework,  supported  upon  four 
wheels,  of  suitable  strength  to  b^r  the  weighs  of  the  boiler  and  other  partis  of  the 
nachine.  As  he  did  not  depend  upon  the  weight  of  his  locomotive  for  traction, 
t  was  built  as  light  as  was  consistent  with  the  required  power. 

There  are  two  sets  of  rollers  placed  horizontally  in  pairs,  transversely  to  the 
frame  of  the  machine,  and  rotated  in  opposite  directions  at  a  uniform  speed,  by 
means  of  two  sets  of  cog  gears,  which  are  driven  by  two  reciprocating  engines, 
Ipcated  upon  opposite  sides  of  the  boiler.  The  rellers  are  grooved  in  the  centre 
to  receive  a  rope  which  passes  between  them,  and  is  held  from  slipping  by  the 
strong  bite  of  the  rollers.  The  rope  is  anchored  at  each  side  of  the  field  to  be 
ploughed,  the  anchors  being  moved  forward  on  head  lands  as  the  ploughing  pro- 


The  ploughs  are  attached  to  the  frame  of  the  locomotive,  which  moves  back 
and  forth  over  the  field  by  means  of  the  bite  of  the  rollers  upon  the  rope,  as 
before  described.  It  will  be  seem  that  the  rope  forms  a  flexi^ble  track  for  the 
engine,  the  weight  of  which  is  supported  upon  oroiiiaiy  bearing  wheels,  the  pro- 
gressive movement  being  due  to  the  action  of  the  grooved  rollers  upon  the  rope. 
This  plan  differs  in  no  important  particular  from  Bellinger's  and  otHer  cable  trac- 
tion ploughs,  except  that  the  latter  use  a  windlass  instead  of  biting  rollers,  and 
that  in  Hall's  the  engine  moves  across  the  field,  while  in  the  others  it  is  sta- 
tionary during  the  ploughing  of  the  furrow. 

All  of  these  efforts  show  a  gi-adual  advancement  and  foreshadow  a  final  realiza- 
tion of  the  end  sought  to  be  attained. 

The  common  plough  has,  from  time  to  time,  been  so  much  improved  that  it  may 
now  be  accepted  as  the  most  perfect  implement  for  preparing  the  ground  for  a  crop. 
No  other  can  eompeto  with  it  in  regard  to  the  amount  and  quality  of  the  work 
perfaimedf  taking  into  view  the  time  and  expenditure  of  power.    If,  instead  of 
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futile  attempts  to  invent  and  conBtrnct  implements  intended  to  supersede  the 
plough,  the  inventor  should  direct  his  attention  to  an  improvement  of  the  means 
for  its  economical  use  by  steam  power,  we  might  hope  for  results  commensurate 
with  the  importance  of  the  subject. 

A  steam  locomotive  for  farm  purposes  should  be  s«  constiiicled  as  to  be  avail- 
able for  other  purposes  than  simply  ploughing  and  cultivating  the  soil.  Its 
fjEolnre  in  this  regard  would  be  fatal  to  its  profitable  employment. 

With  a  view  to  obviate  the  difficulties  hitherto  presented  in  the  use  of  steam 
as  a  motive  power  in  cultivation,  numerous  efforts  have  been  made  to  construct 
machmes  and  implements  that  would  perform  the  desired  work  ii^  preparing  the 
soil  in  a  better  and  cheaper  manner  than  the  plough. 

It  is  not  my  purpbse  to  enter  very  lars^ely  into  a  description  of  this  class  of 
inventions.  The  saving  of  power  by  the  means  proposed  is  more  imaginary 
than  real,  for  it 'should  be  borne  ki  mind  that  the  soil  must  be  moved  to  the 
extent  required,  whatever  may  be  the  instrumentalities  brought  into  operation. 

The  spading  mitchines  first  invented  were  made  to  imitate,  as  nearly  as  possi- 
ble, the  same  kind  of  work  as  that  performed  by  the  common  spade  when 
operated  by  human  hands. 

A  series  of  spades  with  long  handles,  mounted  upon  the  rear  end  of  a  frame 
supported  by  traction  wheels,  were  caused  in  regular  succession  to  enter  the  earth 
and  throw  up  the  soil  as  the  machine  moved  over  the  ground.  In  these,  the 
power  to  operate  the  spades  was  derived  ^m  the  traction  wheels,  by  meaxm  of 
a  series  of  cranks  or  cams,  and  the  operation  was  the  same,  whether  the  machine 
was  propelled  by  animal  or  steam  power.  In  either  case  the  power  required  is 
the  same,  and  cannot,  in  the  nature  of  things,  be  less  than  that  consumed  in 
moving  the  same  amount  of  soil  by  means-  of  the  common  plough.  The  idea 
that  the  spades,  by  working  backward,  assist  in  the  forward  movement  of  the 
machine,  is  simply  hypothetical. 

Another  question  of  no  small  moment  is,  that  by  no  system  of  machine  spaAing 
can  the  herbage  be  turned  so  completely  under  as  by  the  plough.  Spading 
machines  have  not  hitherto  proved  successful. 

Another  device,  very  nearly  allied  to  the  spading  machine,  consists  of  a  reo- 
taiigular  frame  supported  upon  traction  wheels,  with  a  revolving  cylinder  armed 
•vitn  spirally  arranged  shares  mounted  upon  the  rear  end.  This,  on  beinff  put 
in  motion  by  the  progressive  movement  of  the  machine,  digs  up  the  soil  and 
throws  it  back  in  a  comminuted  state.  In  some  the  cylinder  is  armed  with  spllkes, 
and  acts  upon  the  soil  like  a  revolving  harrow. 

In  still  another  form  the  spading  device  consists  of  a  large,  heavy  cylinder, 
revolving  freely  on  journals,  either  within  the  frame  of  the  locomotive,  or  attached 
behind  it  by  hinged  arms,  the  cylinder  being  armed  with  narrow-curved  blades 
similar  to  a  ditching  spade,  and  as  the  machine  moves  over  the  ground,  the 
weight  of  the  cylinder  presses  the  blades  deeply  ipto  the  soil,  whieh  is  broken 
up  and  thrown  loosely  into  the  rear  as  the  machine  progress6s.  In  some  machines 
the  traction  cylinder  is  armed  with  hinged  blades  that  are  thrust  out  and  retracted 
by  means  of  cams,  with  a  view  to  imitate  the  use  of  the  spade  by  hand. 

The  last  species  of  these  diggers  which  I  shall  particularly  notice  consists 
of  a  rectangular  frame  mounted  upon  traction  wheels.  To  the  rear  end  of  the 
frame  a  series  of  vertical  shafts  are  secured,  to  which  is  given  a  rapidrotary 
motion,  by  means  of  a  train  of  cog  gears. 

To  tiie  lower  end  of  these  shafts  arc  attached  cutting  blades,  whidi,  on  bein^ 
lowered  into  the  soil,  by  their  rapid  motion,  cut  and  disintegrate  it  to  the  deptu 
required,  by  .the  progressive  movement  of  the  machine  leaves  behind  it  the 
mellowed  earth. 

Although  in  the  United  States  a  large  number  of  patents  have  been  issued 
for  machines  and  implements  for  steam  culture,  the  cflbrts  in  that  dii-ection  have 
not  been  crowned  with  success.     The  want  of  suitable  adaptation  in  the  devices 
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ihemselves,  or  the  lack  of  power  to  drive  them,  is  the  probable  cause  of  £ulare. 
A  great  majority  of  our  farmers  are  men  of  moderate  efitates,  and  not  pos- 
sessed of  means  to  enter  largely  into  a  series  of  expensive  and  uncertain 
experiments. 

In  England  it  is  not  so.  There  the  leading  agrionlturists  are  possessed  of 
large  estates,  and  are,  consequently,  in  a  more  favorable  condition  to  bear  the 
expense  of  costly  experiments.  There,  too.  in  the  most  densely  populated  agri- 
cultural  districts,  the  land  is  kept  under  a  better  state  of  oaltivation  than  in  this 
country,  thereby  rendering  steam  culture  more  available  and  profitable. 

Here  the  virgin  .soil  is  soon  exhausted  by  excessive  cropping,  and  a  new  field 
of  enterprise  i3  sought.  There  the  same  fields  must,  from  year  to  year,  be  made 
to  yield  the  needed  crop.  Here  the  vast  domain  of  unoccupied  fertile  ground 
invites  emigration,  and  the  necessity  for  a  more  perfect  system  of  cultivatieii 
will  not  be  fully  felt  until  our  wasteful  and  slovenly  system  shall  have  been 
exchanged  for  one  that  is  based  upon  more  rational  principles. 

Individual  enterprises  in  agriculture  must  be  merged  into  aesociative  effort,  at 
least  so  far  as  relates  to  the  introduction  of  expensive  steam  machinery,  for  the 
purposes  herein  referred  to. 

When  mowing  and  reaping  machines  were  first  introduced,  it  was  not  deemed 
necessary  that  every  farmer  of  moderate  means  should  possess  one.  A  nmnber 
would  join  in  the  purchase  of  a  machine,  and  put  it  in  charge  of  a  man  skilled 
in  the  art  of  using  and  keeping  it  in  repair,  and  in  this  way  a  number  of  fannerB 
could  be  served  at  much  less  expense,  and  with  equal  or  greater  despatch,  than 
could  have  been  done  had  every  one  owned  a  machine. 

Thus  it  was  with  threshing  machines — which  were  taken  from  farm  to  farm, 
and  used  and  kept  in  repair  by  men  skilled  in  the  business;  and  thus  it  will 
undoubtedly  be  in  the  introduction  of  steam  power  for  the  purposes  of  cultiva- 
tion. An  engine,  to  become  a  profitable  investment,  must  be  so  constructed  as 
to  be  made  useful  in  other  departments  of  farm  labor  than  merely  ploughing  and 
cultivating  the  crop.  It  must  be  made  capable  of  adaptation  for  driving  a  thresh 
ing  raacbine,  sawing  wood,  grinding  provender,  churning,  washing,  pumping  water 
indeed,  almost  all  kinds  of  labor  now  performed  either  by  hand  or  animal  power 

If  steam  ploughing  is  ever  to  be  made  practicable,  if  thesteam  engine  is  to  become 

Generally  useful  upon  the  farm,  ^^  it  can  only  be  so  at  a  moderate  expense, 
'he  errors  in  the  attempts  yet  made  in  steam  ploughing  have  arisen,  perhaps, 
&01II  making  the  steam  engine  too  heavy,  and  on  too  large  a  scale." 

That  the  steam  engine  is  destined  to  supply  the  place  of  animal  power,  at 
least  in  a  great  degree,  in  agriculture,  there  can  be  no  doubt,  and  thus  effect  a 
great  reduction  in  the  expense  of  working  the  land,  and  become  a  powerful 
instrument  in  augmenting  the  productiveness  of  the  soil. 

The  following  paragraph  taken  from  a  valuable  work  on  the  use  of  steam  on 
farms,  (The  Farm  Engineer,  by  Eobert  Ritchie,  0.  E.,  Edinburgh,  Scotland,) 
is  worthy  of  notice: 

Having  now  enumerated  avarietjof  different  prirposes  to  which  the  steam  engine  may  be 
applied  on  the  iarm,  and  stated  the  simplest  and  most  economical  way  of  applying  the  first 
power  to  subordinate  machines,  any  one  who  has  paid  even  but  slight  attention  to  this 
subject  mast  be  convinced  of  the  great  capabilities  of  such  a  power ;  nor  need  any  alarm  be 
felt  against  the  use  of  steam  (as  is  often  the  case  in  diminishino^  human  labor)  when  thus 
applied  to  farm  purposes;  as  we  may  see  that,  in  placeof  diminishing  labor,  the  extended  use 
mnst  tend  to  increase  the  amount.  No  doubt  it  dispenses  with  manual  labor  for  some  pur- 
poses, but  in  most  of  these  human  strenjg^th  is  misuppUed,  and,  it  may  be,  health  injured; 
out  it  brings  forward  mac^  new  forms  of  mechanical  operations  whereby  the  people  may  be 
employed.  I  am  well  awaro  that  many  intelligent  farmers  entertain  a  prejudice  against  the 
use  of  subordinate  machines,  from  their  supposed  complications  of  machinery. 

It  mnst  take  time  to  dispel  such  opinions ;  but  the  best  way  to  do  so  is  by  those  who  use 

such  machines  and  modes  of  application,  showing  by  their  good  management  the  utility, 
•       •  ••  •  *    '  —         yjll-^]  -  v.».  


success,  and  safety  which  attend  them.  Then  will  the  use  of  different  machines  be  gradaally 
extended,  and  what  at  first  may  have  alarmed  the  fanner  become  a  source  of  interest 
or  amusement  to  him ;  and  what  at  first  deemed  a  difficulty  in  management  will  soon 
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become  s  matter  of  daily  routine.  There  is,  indeed,  co  claM  of  men  who  know  better  the 
true  value  of  economy  tnan  farmers,  and  they  Justly  consider  well  and  deliberately  the  nature 
of  a  declared  Improvement  before  they  embark  on  it :  but  once  convloced  and  satisfied  of 
the  adTantagei  of  any  plan,  there  are  none  who  are  more  gregarious  in  opinion  and  more 
ready  to  adopt  it.  It  will  never  be  the  fear  of  a  little  extra  trouble  or  danpfer,  which  may 
be  almost  considered  imaginary,  that  will  deter  farmers  from  adopting  steam  in  every  varie^ 
of  manner  and  circumstances  on  farms,  if  tbey  are  satisfied  of  its  remunerative  advantages. 
Perhaps  in  no  branch  of  the  arts  is  there  a  better  scope  for  invention,  and,  perhaps,  less  risk 
of  meehankal  tcienee  not  being  daly  appreciated  tnan  in  agriculture,  if  a  knowledge  of 
ita  advaniages  be  once  realised. 

It  remains,  then,  to  disooyer  by  what  meaofl  snob  improvements  may  be  made 
as  will  bring  the  great  power  of  steam  into  general' nse  in  canying  forward  tbe 
art  that  lies  at  tbe  very  foundation  of  all  our  national  prosperity* 

Tbe  implements  of  bnsbandry  have  reached  a  point  of  commendable  utility, 
and  we  only  need  a  ooTrespondhtg  improvement  in  propelling  power  to  render 
their  work  eminently  BQccessfol.  Tbe  wants  of  mankind  at  tbe  present  day 
demand  a  solution  of  this  question.  Tbe  point  to  be  gaiiied  in  this  direction  is 
the  coBstniction  of  a  locomotive  steam  engine  that  will  take  tbe  place  of  anhnal 
power  in  tbe  leading  business  of  £arm  work,  bat  more  especially  in  tbe  depart- 
ment of  ploughing  and  cultivation. 

That  engines  can  and  have  been  eonstmcted  possessing  tbe  requisite  amount 
of  power  no  one  will  for  a  moment  question.  Tbe  main  object  to  be  aimed  at 
is  to  make  tbem  less  unwieldy,  and  this  can  only  be  done  by  following  out  tbe 
Indieaticmsof  nature,  both  by  the  reduction  of  tbe  weight  of  individual  machines, 
•ad  in  tbe  relative  increase  of  traction  surfiace. 


STEAM  CULTIVATION. 


By  D.  S.  Curtiss,  Majoison^  WisooNiur. 


From  personal  observation  of  tbe  application  of  steam  power  in  cultivatioii* 
together  with  a  careful  and  extended  examination  of  numerous  reports  by  inspect- 
ing committees  and  practiiial  farmers  in  £ttrope,  who  have  bad  large  expe- 
rience in  its  use,  I  am  convinced  that  it  can  be  adopted  in  this  country  with 
great  facility  and  profit;  and  that  it  is  the  desideratnm,  tbe  great  thing  now 
needed,  to  raise  and  advance  farming  to  tbe  highest  scale  of  prosperity  and 
dignity,  in  which  men  of  tbe  best  minds,  highest  culture,  and  broadest  views, 
will  delight  to  engage  and  find  scope  for  enlarged  intellect  and  ambition. 
Pecuniary  gain  should  not  be  tbe  sole  measure  of  Vienefits  in  estimating  tbe 
value  of  any  apparatus  or  system ;  the  facilities  and  leisure  for  mental  elevation 
and  enjoyment,  with  the  increased  dignity  and  efficiency  in  the  profession  which 
will  be  promoted  by  its  adoption,  are  legitimate  and  weighty  results  to  be 
regarded  in  determining  the  question  of  approval. 

The  profession  of  agriculture  is  the  foundation  and  support  of  all  other  indus- 
tries, and  consequently  the  most  important  of  all ;  hence  it  should  receive  the 
encouragement  of  inventive  genius  and  have  all  attainable  aids  of  mind  and 
macbinery  to  make  it  useful,  profitable,  and  attractive  to  the  highest  degree ; 
everything  practicable  should  be  done  to  raise  it  from  its  present  character  of 
dull  drudgery  to  its  just  and  proud  position  among  liberal  and  respected  pro- 
fessions. The' delights  of  brain- work  must,  to  a  greatet  extent,  relieve  the  toil 
of  physical  efforts  j  mechanical  or  scientific  power,  which  can  sufier  neither  pain 
nor  fatigue,  should  be  made,  as  far  as  possible,  to  take  tbe  place  of  animal  mus- 
cles, which  do  suffer  pain  and  fatigue  and  become  exhausted. 
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Improvements  in  agiicultnial  operations  mnst  keep  pace  with  tlie  progress  of 
other  vocations,  snch  as  manufactures,  commerce,  and  the  professions.  Nothing 
should  be  left  undone  which  we  can  fairly  effect,  to  increase  the  yield,  cheapen 
the  cost,  and  lighten  the  labor  of  obtaining  the  productions  of  the  earth ;  we 
cannot  render  too  cheap  or  too  plentiful  the  necessaries  of  life ;  while,  at  the 
same  time,  the  operations  of  their  production  should  be  made  as  attractive  and 
respectable  as  possible,  that  intelligent  minds  may  find  as  much  inducement  to 
engage  in  this  as  in  any  of  the  other  pursuits  of  civilized  life.  Mind  must  be  per- 
mitted more  and  more  to  predominate  over  muscular  labor,  and,  as  far  as  may 
be,  machinery  must  take  the  place  of  animal  forces  in  farm  operations,  as  in  other 
pursuits  of  civilization. 

Unless  the  fanner  keeps  pace  with  the  spirit  of  the  age,  uniting  art  with  science, 
he  will  find  himself  in  an  inferior  grade,  where  h^  will  enjoy  less  of  the  bless- 
ings, treasures,  and  refinements  of  life,  and  endure  more  hard  work  than  other 
classes;  for  the  experience  of  all  enlightened  communities  proves  that  the  neces- 
saries of  life,  as  well  as  its  luxuries,  are  cheapened  and  improved  in  the  same 
proportion  as  the  ingenuity  of  the  mind  guides  the  ppwer  of  the  muscles^  and 
the  mechanical  powers  supersede  the  animal  foroes. 

STBAH  CULTUBS  IN  EITBOPE. 

Steam  power  has  in  Europe  become  extensively  employed  in  farm  operatioiiB 
generally,  such  as  harvesting,  threshing,  and  grinding  grain,  cutting  feed,  sawing 
wood,  &c.;  but  the  principal  object  of  this  article  is  to  iumish  a  history,  with  the 
results  of  its  application  in  the  cultivation  of  the  soil  in  different  localities  and  on 
various  kinds  of  lands,  that  parties  may  judge  for  themselves  from  their  own 
standpoint  and  necessities  whether  to  avail  themselves  of  its  use.  It  is  not  my 
purpose  to  advocate  or  favor  anyparticul9,r  machine  or  system,  but  to  state  facts 
generally,  and  leave  those  interested  to  choose  which,  if  any,  tackle  or  system 
will  bo  best  adapted  to  their  particular  case. 

I  might  multiply  testimony  u|>on  the  subject  under  a  great  variety  of  manage- 
ment and  circumstances,  showing  equally  varied  degrees  of  success,  but,  as  with 
everything  else,  the  results  depend  upon  the  care,  system,  energy,  and  intelli- 
gence which  are  brought  into  the  business  as  well  as  upon  circumstances  and 
conditions ;  and  much  depends,  too,  upon  a  wise  adaptation  of  machinery  and  labor 
to  the  special  requirements  of  individual  cases.  This  paper  will  be  confined 
almost  entirely  to  facts,  to  practical  experience,  and  official  reports,  drifting  veiy 
little  into  theory  or  conjecture. 

The  earliest  recorded  attempt  to  apply  steam  power  to  the  cultivation  of  land 
was  stated  by  Mr.  John  C.  Sutton,  of  Shirley,  at  a  meeting  of  the  English 
Farmei*s'  Club,  as  published  in  the  Farmers'  Magazine,  as  follows : 

The  first  aftempt  appoars  to  have  been  made  as  far  back  as  16 Id,  was  revived  in  1634, 
and,  at  various  perioas  since,  attempts  of  more  or  less  ioiportance  bave  becD  made  up  to 
1854.  We  find  in  1854  the  late  John  Fowler  exhibiting  his  steam  draining  plough  at  the 
Rojal  Society's  meetings,  and  in  the  journal  of  tbat  society  is  the  remark,  tliat  surely  this 
great  power  can  be  applied  to  more  general  purposes,  and  v  <.'  c...),pjend  the  idea  to  engi- 
neers and  mechanics;  and  the  suggestion  has  not  beenoverlv.oki:<i,  la-:  subsequent  successes 
amply  prove. 

.  As  early  as  1832  Messrs.  Heathcote  and  Pai'ker,  of  England^  eraployod  trac- 
tion steam  engines  in  clearing  and  cultivating  a  lai-go  tract  of  marshy  ground, 
lying  between  Manchester  and  Liverpool,  which  had  been  considered  unrecloim- 
able  by  iny  other  mbans  then  at  hand. 

It  is  computed  that  more  than  half  a  million  dollars  were  expended  in  experi- 
ments for  steam  culture  in  England,  up  to  1858,  before  it  became  a  practical 
success ;  and  inventors  in  this  country  might  not  find  it  altogether  useless  to 
givo  careful  study  and  attention  to  experiments  and  results  in  that  coiintiy  while 
pursuing  efforts  to  perfect  machines  adapted  to  om*  wants. 
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From  several  reports  of  committees;  published  in  the  journal  of  the  Royal 
Society  of  Agriculture  in  England,  for  1867,  are  condensed  the  following  state- 
ments relative  to  the  results  of  steam  cultivation  in  that  country,  the  facts  given 
suggesting  many  ^isefi^  hints  to  farmers : 

T£R.  seed's  BEPORT. 

The  Eoyal  Society  designated  three  ezabaining  ^mmittees  for  three  different 
sections  of  the  country.  Committee  No.  1,  consisting  of  three  gentlemen,  of  which 
Howard  Reed  was  chairman,  was  deputed  to  inquire  and  report  the  results  of 
steam  cultivation  in  the  counties  of  Norfolk,  Suffolk,  Cambridgeshire,  Hunting- 
donshire, Essex,  Surry,  Kent,  Sussex,  and  Hampshire.  They  examined  36  farms 
on  which  steam  power  was  used  in  cultivation,  and  completed  their  duties  in  22 
days  in  the  month  of  September,  1867.  Mr.  Reed  remarks,  in  the  opening  of  the 
report,  that  the  superiority  depends  not  so  much  upon  the  power  itself  as  upon 
the  party  that  wields  it.  One  successful  steam  farmer  said  to  the  committee  that 
he  had  been  over  some  steam  cultivated  farms  without  perceiving  any  decided 
advantage,  and  he  had  been  over  many  others  where  he  discovered  as  many 
ad yantaffes  as  he  could  show  on  his  own  place ;  hence,  in  some  instances,  steam  cul- 
tivation IS  not.a  profitable  investment,  not  from  any  defect  of  power  or  mechan- 
ical construction,  but  because  parties  do  not  take  the  advantage  they  might  and 
should  take  in  the  management  of  it.  Here,  as  elsewhere,  success  is  obtained 
only  when  one  combines  with  right  business  habits  a  fair  knowledge  of  principles. 
And,  Mr.  Reed  continues,  this  entirely  concurs  with  our  experience  everywhere, 
in  steam  as  in  other  fanning. 

Much  difference  of  opinion  was  encountered  as  to  the  character  of  the  scnl } 
almost  invariably  it  was  represented  as  unusually  heavy,  and  for  this  reason  one 
question  wad  often  asked,  '^  How  many  horses  do  you  use  in  ploughing  to  a  depth 
of  6  inches  f "  The  answers,  with  our  personal  Dbservations,  enabled  us  %o  some 
extent  to  classify  the  faiins  according  to  the  texture  of  the  soils. 

Mr.  Allen,  the  owner  of  one  farm  examined,  spoke  very  confidently  of  the 
increased  bulk  of  his  crops  since  the  application  of  steam;  but  he  experienced 
just  those  difficulties  with  which  any  one  would  expect  to  meet  in  attempting 
to  cultivate  a  heavy-land  farm  not  well  drained — ^these  hindrant^s  being  much 
increased  in  a  rainy  season.  The  work  done  by  him,  during  the  day  of  10  hours, 
with  steam  plough  or  cultivator,  was  about  8  acres,  ploughed  8  to  12  inches 
deep.  After  the  harvesting  of  the  hay  crop,  July  1,  323  acres  were  ploughed 
and  cultivated,  though  not  more  than  20  acres  could  have  been  done  without 
the  steam  power,  and  it  was  all  well  cleaned  and  in  fine  tilth  for  straw  or  root 
crops. 

Another  farm  visited  was  Mrj  Harvey's,  with  soil  of  such  tenacity  that  three 
stout  horses  had  enough  to  do  in  turning  a  fun'ow  slice  7  or  8  inches  deep. 
Mr.  H.  docs  not  agree  in  the  opinion  of  some  of  his  neighbors  as  to  the 
unprofitableness  of  tnorongh  dcaining.  Daring  the  first  year  of  his  experience 
with  steam  he  met  with  every  conceivable  accident  and  hindrance,  and  the 
expenses  for  repairs  were  frightful ;  yet  he  stuck  to  the  machine  through  all 
adverse  circuinBtances,  ttMined  himself  and  his  men  to  the  use  of  it,  and  success- 
fully outlived  the  jeers  ol  those  who  are  always  ready  to  depredate  the  efforts 
of  men  of  progress.  Breaks  or  delays  are  seldom  or  never  known  now  5  duiing 
a  day  of  10  hours  8  to  10  acres  are  ploughed  to  the  most  desirable  depth  j  wheat 
stubble  broken  up  15  inches  deep,  and  increased  yield  obtained.  He  has  done 
con  tract  ploughing  for  his  neighbors  9  to  10- inches  deep,  at  125.  per  acre.  In 
August  he  ploughed  in  17  days  113  acres^  10  to  12  inches  deep,  at  a  cost  of  only 
c£26  106'.  for  the  manual  labor  required  in  doing  it. 

Mr.  W allis,  another  steam  farmer,  in  comparing  horse-labor  with  that  of  steam,  * 
in  case  of  deep  work,  says  there  is  no  doubt  about  the  great  advantage  of  the 
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latter.  The  Marqius  of  Tweedsdale's  (reat  plooghi  worked  with  12  hoiMa^  got 
over  about  half  an  acre  a  day,  but  tbe.  aeven-hone  power  engine  did  3  aorM 
a  day  to  the  same  depth,  with  about  50  poondB  of  steam  pressare.  Ur.  W. 
thinks  that  upon  farms  of  300  acres  it  will  pay  to  have  steam  tackle.  •  Hia 
experience  shows  that  not  only  is  the  yield  of  wheat  increased  about  4  bnshels 
to  the  acre,  but  its  quality  is  improved  and  market  value  increased ;  the  root 
crops  and  clover  also  are  improved ;  the  work  is  not  only  done  with  greater 
despatch,  but  with  more  oertainty  at  the  beat  possible  time ;  once  it  waa  difficult 
to  say  when  even  four  teams  would  finish  a  20-acre  field,  on  account  of  precari- 
ous  weather,  but  now,  with  aieam^  the  time  of  finishing  a  large  field  can  be  eal- 
culated  within  an  hour. 

Mr.  Euston  has  derived  much  advantage  from  steam  culture,  being  able  to 
turn  up  deep  subsoil,  with  a  plough  made  purposely  for  it,  to  the  depth  of  1^  or 
18  inches  {  be  claimed  largely  incroaeed  yields,  and  greater  breadth  cultivatodL 
sioce  he  employed  steam ;  he  says  he  obtained  full  one^fourth  move  an  acre  of 
barley  and  wheat;  he  ahM>  realized  the  advantage  of  despatch  and  seaacmable 
work ;  steam  had  saved  his  crop  more  than  once,  and  given  him  the  benefit  of  • 
having  his  seed  put  in  properly  as  well  as  seasonably. 

Mr.  Smytbe,  at  Newsellsbury,  county  of  Herts,  was  visited  in  September.  Wm 
farm  consists  of  700  acres  arable  land,  and  50  acres  of  pasture;  extending  9ver 
an  undulating  surface,  with  many  steep  inclines,  part  loam,  light  soil,  ana  staff 
day ;  part  could  be  ploughed  with  two  horses,  and  p6rti<»is  required  three  borase 
to  plough  5  inches  deep.  Water  was  scarce,  beixig  brought  three  miles  fior 
the  engine.  He  says  steam  enables  him  to  get  crops  where  before  he  had  to 
fallow  one  season.  By  deepening  his  soil  he  gets  incaeased  crops  and  betist 
quality,  with  greater  breadth  cropped. 

After  having  gone  over  and  completed  tha  ezaminatios  of  this  list  of  farma  ef 
various  soils  and  locations,  Mr.  Reed  proceeds  to  state  at  leo^h  the  oonoioaioiia 
arrived  at  by  the  committee,  which  have  been  condensed  as  foQows :  Upon  heavy 
and  medium  soils  the  benefits  of  steam  cultivation  are  greater  and  more  apparent 
A  deeper  culture  is  .efiected  than  it  is  possible  for  horses  to  make,  producing  a 
highly  beneficial  change  in  the  texture  of  the  soil.  It  secures  additional  efikueocy 
of  di-ainage ;  augments  the  value  of  manures  applied ;  brings  into  operation  from 
below  latent  properties  of  fertility ;  fits  the  land  for  the  gronrth  of  greater  variety 
of  crops ;  renders  it  more  fit  for  pasture;  and  allows  of  a  greater  number  of  ooa- 
tinuous  crops. 

Instances  of  these  improvements  and  their  advantages  are  not  single  or  unfre- 
qoent,  but  general  wherever  tried.  Ano:her  perceptible  result  is  the  rapidity 
with  wliich  farm- work  is  accomplished ;  not  only  are  the  operations  done  quicker^ 
but  better,  and  at  less  expense ;  all  collateral  movements  have  imparted  to  tbem 
a  speed  and  a  '^whir^'  characteristic  of  steam;  men  acquire  the  prompt,  active 
habit  of  doing  the  day's  work  within  the  day,  and  not  leaving  it  for  to-morrow. 

Steam  is  thus  working  a  revolution  in  form  practice,  and  in  the  character  of 
the  rural  population,  who  are  being  trained  for  the  age  of  machinery  in  agricnl* 
ture ;  and  with  this  celerity  of  motion  will  be  coupled  accuracy,  promptness, 
reliableness,  and  certainty  aa  to  amount  and  time  of  accomplishment,  whidi  are  no 
snail  advantages. 

To  the  lighter  lands  it  had  been  generally  considered  that  steam  was  not 
adapted,  and  its  progress  hitherto  in  such  districts  has  been  comparatively  small ;  for 
it  seems  to  have  b^n  assumed,  but  somewhat  hastily,  that  land  ploughed  easily 
by  a  team  of  horses  is  no  place  for  steam;  yet  those  light-land  farmers  who  have 
folly  tried  steam,  even  with  the  ^paratns*  adapted  particularly  to  heavy  lands, 
have  foimed  a  different  opinion,  as  the  deep  euhore  which  drains  and  relieves 
a  wet  soil  in  a  rainy  season  also  benefits  a  dry  or  burning  swl  in  a  dry  season, 
by  allomng  needed  moisture  to  rise  from  below,  while  what  little  fttUs  on  the 
surface  is  sooner  absorbed  and  more  fully  retained.    But  hercstofore  steam  hae 
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been  applied  to  light  lands  under  disadyantagesy  and  no  one  knows  fairly  what 
may  be  done  on  such  lands  nntil  implements  adapted  expressly  to  them  have 
been  tested, 

MR.   CLARKB'S  BBFOBT. 

Committee  No.  2,  of  which  J.  Algernon  Glaxke  was  chairman,  was  deputed  by 
the  Royal  Society  to  report  the  results  of  steam  tillage  in  the  counties  of  North- 
umberland; York,  Lincoln,  Nottingham,  Stafford,  Salop,  Flinty  Montgomery, 
Worcester,  Warwick,  Gloucester,  Somerset,  Dorset,  Wilts,  Berks,  Oxford,  Bucks^ 
Bedford,  and  Northampton. 

The  report  of  this  committee  embraces  the  experience  of  about  140  practical 
fanners  who  have  used  steam  in  cultivation  upon  an  area  of  about  66,000  aores 
of  arable  land  of  various  kinds,  composed  of  farms  differing  in  size  from  200  to 
2,500  acres,  upon  most  of  which  steam  has  been  thoroughly  tried,  with  vexy 
general  satisfaction  and  suooess. 

Mr.  Glarke  remarks  in  the  outset  that  it  is  high  time  to  disabuse  ourselveB  of 
the  impression  that  steam  tillage  apparatus  is  novel,  and  therefore  to  be  loaded 
with  doubt  and  distrust;  on  the  contrary,  it  has  settled  experience  on  its  side, 
and  is  amenable  to  similar  rules  of  calculation  and  esteem  as  other  madiineiy, 
for  steam  ploughs  have  been  in  t^  long  enough  to  give  os  trustworthy  data  of 
their  usefulness.  Mr.  Clarke's  report  is  divided  between  light  and  heavy  lands; 
and  he.  says,  comparatively  little  really  light  soil  was  seen  under  steam  cultivir 
tion  by  the  committee ;  hence  the  report  is  not  so  complete  upoti  the  latter  at 
upon  heavier  farms. 

In  lS6%f  when  steam  tillage  was  in  favor  only  with  men  of  advanced  ideas 
and  liberal  foresight,  Mr.  J.  F.  Edwards,  of  *^  Taubolt  farm,''  NorthamptondiinL 
ventured  upon  the  purchase  of  a  set  of  the  Woolston  steam-taekle,  consisting  of 
a  windlass,  rop^,  &c.,  with  a  three-tined  and  a  iive-tined  cultivator.  Fowler's 
three-furrow  plough,  and  Homsby's  eight-horse  portable  engine,  the  cost  ei  the 
whole  being  ^500  ;  and  he  found  no  difficulty  in  teaching  his  ordinary  fans 
laborers  to  manage  the  apparatus  successfully,  the  hands  necessary  to  work  it 
being  three  men  and  three  lads,  at  an  expense  of  only  105.  per  day  for  the  labor. 
Mr.  Edwards's  farm  contains  300  acres  of  arable  land,  loam,  on  clay  sab-soil. 
Before  the  employment  of  steam  power  he  used  three  horses  and  ploughed  4 
inches  deep.  Since  the  adoption  of  steam  he  has  worked  about  200  acres  annu- 
ally, ploughing  7  to  9  inches  deep,  at  a  cost  of  Ss,  to  12s,  per  acre.  His 
decided  testimony  was  that  the  work  is  better  done,  the  land  wanner,  dryer, 
more  forward,  and  not  so  '•  starved,"  and  the  crops  larger  and  finer.  The  great- 
est advantage  is  found  to  be  on  his  strongest  and  heaviest  land,  the  portions  that 
had  been  badly  drained  being  now  the  best ;  the  texture  of  the  soils  is  changed 
for  the  better,  and  the  land  ploughs  much  easier  year  after  year.  He  said  the 
only  thing  amiss  with  him  is  that  h^  needs  a  ten-horse  power  engine,  instead  of 
the  eight-horse  njachine. 

Mr.  Sowerby's  farm,  in  Lincolnshire,  embraces  G50  acres  of  arable  land,  loam 
on  clay,  upon  which  ploughing  to  the  depth  of  4  or  5  inches  is  stiff  work  for 
a  pair  of  horses;  his  fields  20  to  30  acres.  Mr.  S.  expressed  himself  fully 
satisfied  with  the  results.  His  ploughing  costs  6s.  to  Bs,  per  acre,  the  cultiva- 
tion somewhat  less ;  but  the  great  advantage  is  that  the  drainage  is  better,  the 
land  cleaned  of  weeds  and  thistles,  the  Boil  permanently  improved,  and,  conse- 
quently, a  decided  increase  of  crops. 

Mr.  Dring,  of  Lincolnshire,  at  first  used  similar  tackle  to  the  above.  He  has 
worked  several  farms ;  lands,  part  of  them  strong  alluvial,  part  flinty,  with 
some  marsh ;  surfaee  level  and  uneven,  some  hilly ;  fields  G  to  26  acres.  Later 
he  worked  with  Smith  &  Chandler's  ten-horse  power ;  average  .day's  work 
in  small  fields,  6^  acres;  in  largo  ones,  10  acres.     Mr.  Dring  has  not  parted 
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with  his  horses,  and  yet  is  satisfied  with  the  advantages  of  steam  culture^  as 
it  always  "  brings  him  in  time  with  his.  crops,  both  seeding  and  gathering." 

Mr.  W.  J.  Edmunds's  place,  in  Gloucestershire,  was  found  to  be  one  of  the 
best  examples  of  completeness  and  expedition  in  steam  tillage  met  with  in  the 
compass  of  the  tour.  He  occupies  about  1,000  acres  arable  and  200  gi-ass  land, 
in  fields  of  10  to  35  acres,  tolerably  level ;  soil,  stone-brash,  sandy  loam,  clay, 
and  limestone;  uses  FowWs  14-horse  power  and  anchorage,  long  and  short 
rope  tackle,  four-fuirow  plough  and  six-tine  cultivator,  with  set  of  drags,  &c. ; 
whole  cost,  short  of  ^1,000.  Mr.  Edmunds  says  the  average  cost  of  the  tilled 
lands  is  about  4$.  per  acre  for  ploughing  and  2^.  for*  the  cultivating  and  drag- 
ging. He  finds  the  advantages  to  be  improved  drainage,  cheaper  tillage,  sea- 
sonable performance  of  the  operations,  with  more  surface  tilled  and  increased 
3rield8 ;  his  greatest  benefits  being  obtained  on  stiff  soil  and  with  wheat  and 
oats,  as  well  as  roots ;  the  crops  all  being  more  equable,  from  the  more  even 
preparation  of  the  ground  and  the  more  uniform  seeding.  He  gets  out  of  his 
engine  the  following  large  amount  of  work :  on  heavy,  stiff  lands  it  ploughs  or 
digs  8  acres  a  day ;  on  bghter,  10  acres  (one  acre  per  hour)  a  day.  This  is 
the  average  daily  work,  though  the  machine  often  ploughs  60  acres  a  week ;  the 
totid  cost,  including  interest,  is  8^.  lOd.  per  acre ;  of  cultivation  the  engine  does 
18  acres,  though  varying  from  15  to  25  acres  per  day,  at  a  cost  of  35.  8d.  to 
4*.  6d.  per  acre.  Fmding  plenty  of  work  onliis  1,000  acres  for  this  machine^ 
Mr.  E.  expressed  the  purpose  -of  procuring  another  tackle  to  start  steam  cultiva- 
tion on  another  farm,  the  first  not  being  sufiicient  for  two  large  farms. 

Mr.  John  Walter,  of  Berkshire,  employs  steam  tillage  on  his  "  Bearwood" 
fann,  of  400  acres  arable  land,  and  300  pasture.  The  land  is  tolerably  level, 
in  fields  of  20  to  100  acres,  bcin^  chiefly  a  reclaimed  heath,  of  various  soilsy 
light  and  gravelly,  and  loam,  wiui  clay  sub-soil.  His  course  of  husbandry 
embraces  about  one-fifth  roots,  balance  graihs.  The  chief  benefit43  he  finds  from 
steam  cidtivation  are :  more  thorough  tillage,  increased  crops  of  turnips  on  stub- 
ble, tares,  &c.,  which  have  increased  his  other  crops.  His  tackle  consisted  of 
Clayton  &  Shuttleworth^s  ten-horse  portable  engine,  with  Howard's  three-furrow 
plough,  windlass,  five-tined  cultivator,  and  set  of  harrows,  with  ropes,  &c.,  all 
costing  e6716 ;  and  the  results  of  its  performance  have  been  entirely  satisfac- 
tory, in  view  both  of  diminished  expenses  and  augmented  produce. 

The  Duke  of  Marlborough,  Oxfordshire,  has  employed  steam  cultivation  since 
1861  on  loam  land,  with  sub-soil  of  rubble  rock;  a  farm  of  about  760  arable 
acres,  and  1,600  in  grass 'and  pasture,  tolerably  level,  with  fields  of  30  to  40 
acres.  His  apparatus  consists  of  Howard's  three-furrow  plough,  five-tined  cul- 
tivator, windlass,  ropes,  &c.,  drawn  by  a  ten-horse  portable  engine,  which  breaks 
up  an  average  of  9  to  10  acres  a  day,  at  a  cost  of  45.  2d,  to  5s,  per  acre,  pro- 
ducing improved  texture  of  soil  and  increased  yield.  Experience  of  five  years 
on  some  5,000  acres,  wherein  this  machine  iias  done  over  1,000  acres  a  vear,  has 
convinced  the  Duke  and  his  agent,  Mr.  Napier,  of  the  great  utility  and  profit  of 
steam  cultivation. 

Such  are  the  committee's  opinions  and  experience  in  regard  to  the  results  of 
steam  tillage  on  medium  and  light  lands j  and  Mr.  Clarke  further  remarks:    . 

In  mauy  lij^Iit  land  and  other  districts,  now  popularly  supposed  to  be  aoadapted  to 
steam  tilla<rc.  v/o  have  not  the  least  doubt  that  it  only  requires  that  the  machinery  be 
practically  adapted  to  these  particular  kinds  of  land  in  order  that  it  may  be  as  completely 
success i'lil  as  iu  other  soils,  and  to  ^in  its  way  to  success  in  all  directions. 

The  follow  Ing  is  a  synopsis  of  Mr.  Clarke's  report,  particularly  on  some  of 
the  farms  denominated  very  heavy  land  farms. 

Mr.  F.  W.  Bignell,  of  Stony  Stratford,  farms  222  acres ;  the  soil  and  sub- 
soil uie  a  heavy,  tenacious  clay  j  he  has  had  several  years'  trial  with  steam 
tillage,  and  h  has  banished  the  bone  fallow  altogether,  enabling  turnips,  mangolds, 
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fto,  ifo  be  grown  instead,  and  the  fallow  crops  are  clean  and  prodnctivo.  With 
an  ^ight-horse  engine  and  tbree-tine  cultivator,  ibur  to  five  acres  arc  worked^ 
and  seven  in  lon^  days,  on  fields  of  20  to  30  acres.  Among  the  chief  bene- 
fidal  results  on  Uiis  cold,  stiff-clay  farm  is  a  mnch  more  cnectnal  drainage, 
caused  by  the  deeper  stirring  of  the  ground,  with  this  stoat  steam  plonghing^ 
producing  warmer  and  dryer  soil  3  the  old  high  backed-up  furrows  and  lands  are 
levelled,  and  still  the  water  does  not  stand  anywhere  on  the  surface,  as  formerly, 
under  the  old  horse-ploughing,  even  in  a  wet  time ;  and  altogether  the  advan- 
tage of  steam  culture  has  been  very  considerable. 
.  Mr.  William  Lavender,  of  Bedford,  has  had  eight  years'  experience  with 
steam,  under  thorough,  business-like  management.  He  oceupies  550  acres  of 
axable  land,  strong  clay  and  loam,  on  clay  sub-soil,  and  always  more  or  less 
wety  until  the  application  of  deep  steam  ploughing ;  and  his  decision  is  that  all 
heavy  lands  should  be  well  ^'  steamed,^  and  were  he  now  without  a  steam  plough 
and  cultivator  he  certainly  would  buy^  one  to-morrow ;  as  to  drainage,  he  says 
this  deep  ploughing  makes  decidedly  tlie  diyest  ground,  giving  the  largest  yield. 

The  fonn  ot  Mr.  James  Bortlett,  of  Northamptonshire,  was  visited  and  exam- 
ined, one  chief  object  being  to  learn  the  practical  working  of  the  Woolston 
implements,  and  a  peculiar  form  of  windlass  made  by  Edward  Hayes,  of  Stonv 
Btmtford,  the  great  advantage  of  which  was  said  to  be  in  the  fact  that  relays  of  hands 
might  be  worked,  while  the  steam  horse  never  got  weary,  though  never  pulled  up 
for  rest  during  the  24  hours  -,  it  appearing  that  Haye^  method  does  for  the  sta- 
tionary  engine  system  what  two  engines  ^p  for  the  moving  engine  system,  by 
aboUsning  the  risky  practice  of  signaling  when  both  cannot  be  seen,  wherebv 
the  work  of  ploughing  can  proceed  in  dark  and  foggy  weather,  by  dusky  twi- 
light, or  even  by  moonlight,  with  perfect  safety  to  machinery  and  men.  The 
rate  of  work  on  this  farm  is  5  tp  6  acres  a  day  with  a  three-tiner,  and  8 
acres  with  a  five-tiner,  the  soil  being  stiff  clay,  taking  four  horses  to  plough  six 
inches  deep. 

Mr.  J.  C.  Kobinson,  of  Bedford,  occupies  400  acres  arable  land  and  200  acres 
pasture;  part  of  the  surface  is  flat,  some  very  hilly ;  soil,  generally  very  heavv 
clay,  with  subsoil  of  gault  or  drift  chalk-stone ;  fields,  5  to  42  acres.  Mr.  R.'b 
experience  extends  over  a  period  of  seven  years.  At  first  he  worked  a  Smith's 
cultivator  three  years — then  seeing  that  his  neighbor  Pike  could  "  break  up  his 
land  a9d  form  a  good  seed  bed  by  going  once  over  it,''  with  Howard's  cultivator, 
while  he,  with  Smith's,  "  had  to  go  twice  over  his  land,"  he  purchased  Howard's 
implement.  An  eight-horse  engine  cost  o€255  and  the  apparatus  cost  <$£250,  every- 
thing included,  making  a  total  of  «6505.  The  average  land  worked,  5  to  7 
acres  a  day,  and  at  a  cost  of  about  5s.  9d.  per  acre.  He  gets  better  crops,  which 
he  attributes  mainly  to  more  work  being  done  in  dry  weather  and  early  autunm. 
Mr.  R.  is  in  favor  of  deep  ploughing  and  thorough  draina^^e,  which  makes  dryer, 
warmer  land;  and  he  says  clay  lana  should  never  be  worked  at  all  except  when 
it  is  dry ;  for  if  moved  when  dry  the  air  works  deeper  into  and  through  it,  making 
it  more  mellow,  and  promoting  better  growth. 

In  reading  over  the  many  reports,  &c.,  from  the  scores  of  farms  where  steam 
trials  have  been  carefully  made,  I  find  that  the  uniform  testimony  is  to  the  same 
point,  that  deeper  ploughing  modifies  the  efiect  of  drought,  sectures  better  drainaee, 
afibrds  longer  time  for  working  greater  breadth  and  thus  insures  larger  yields 
of  all  crops. 

Mr.  Thomas  Revis,  of  Buckinghamshire,  occupies  800  acres  of  arable  land, 
of  loam,  gravel  and  clay,  some  very  heavy  and  stifi^  on  clay  and  chalk  subsoil ; 
surface,  mostly  level ;  in  fields  of  20  to  60  acres.  He  uses  a  ten-horse  engine, 
with  Howards  tackle.  His  average  work  is  6  to  8  acres  a  day.  Ho  says 
the  greatest  advantage  of  this  deep  steam-tillage  is  the  better  drainage  and 
improved  texture  of  soil.  Ho  uses  his  steam  apparatus  more  particularly  after 
harvests,  to  cultivate  100  acres  for  wheat,  and  if  for  no  other  purpose  he  would 
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not  be  without  it.    Tbe  weather  wa«  bo  wet  that  he  oonld  not  have  p«t  in  his 
wheat  but  for  the  expeditious  work  of  the  steamer. 

John  W.  Fell;  of  Thrapson,  states  that  the  great  gain  whieh  he  finds  in  the 
nse  of  steam  consists  in  a  better  drainage  of  the  heavy  staple,  bj  '^  breaidng  up 
the  hard-panny  subsoil;^  and  thns  bringing  a  greatly  increased  root  crop;  wnila^ 
also,  the  grain  crops  have  been  increa^  to  the  extent  of  6  bushels  to  the  acre 
above  former  prbdaction.  8nch  handsome  results  having  accmed  it  mattoro  very 
little  whether  or  not  stcam-tiDage  costs  a  few  pounds  more  than  the  old  hone* 
tillage,  which  it  has  displaced ,-  though  it  is  not  certain  at  all  that  the  oost  la 
increased  by  steam  over  horses. 

Owen  Wallis,  of  Northampton,  occupies  a  farm  of  375  acres  arable  land  and 
26  pasture,  with  a  large  grazing  farm  at  some  distance  away ;  and  he  has  had 
five  years'  erperiencc  with  steam  cultivation.  The  largest  portion  of  his  fiinn  is 
clay  loam,  on  stiff  clay  subsoiJ,  containing  flints  and  pebbles;  fourfields  of  stiff 
clay;  surface,  gentle  slopes,  without  steep  hiKs.  In  1861  Mr.  Wailts  bouffbt  a 
FowWs  fourteen-horse  engine, with  plough,  cultivator,  drag-harrow,  iopes,ree^  &a 
With  it  from  300  to  400  acres  have  been  grubbed  or  ploughed  each  year;  alto- 
gether about  2,000  in  five  years ;  the  daily  peiformance  averaging  6  aoree  with 
the  digger  or  plough,  and  12  acres  with  the  cultivator,  being  done  much  moM 
cheaply  and  much  better  than  by  any  horse  power.  At  the  beginning  of  the  fallow- 
break  the  cultivating  was  done  6  to  8  inches  deep,  whereas  now  the  digger 
is  put  in  9  to  10  inches  deep.  By  the  use  of  steam  Mr.  W.  gets*  five  cropS; 
where  befoi-o  he  got  only  four,  tbe  fields  then  bing  fallow  once  in  five  years; 
bat  now  the  deep  ploughing,  effected  by  steam,  brings  up  now  earth,  which^ 
mixing,  renews  the  old  soil,  aud  obviates  the  necessity  of  fallow ;  and  herein  is 
another  gain,  getting  an  additional  year's  crop,  as  well  as  increased  annual  yield. 

The  operations  of  James  W.  Watts,  in  Nortbamptonebire,  aro  extensive  and 
varied,  and  present  as  fair  a  showing  of  tbe  effects  of  steam  tillage  as  any  place 
examined;  and  tbe  results  are  therefore  given  in  fuller  detail  than  in  most  cases. 
Mr.  Watts  occupies  570  acres  arable  land  and  400  in  grass,  the  soil,  for  the  most 
part,  being  a  strong  poor  clay,  on  a  tenacious  clay  subsoil,  with  occasional 
patches  of  red  land,  of  more  productive  quality ;  tbe  surface  is  hilly  with  many 
steep  slopes,  even  preventing  one  end  of  tbe  headland  being  seen  from  the  oppo- 
mte  neadland,  thus  rendering  sharp  practice  necessaiy  with  the  steam-plough  sig- 
nals; fields,  30  to  (^5  acres.  This  tackle,  pmchased  in  October,  1861,  consists  of 
a  fourteen-horse  Fowler  engine,  anchorage,  ropes,  &c.,  with  a  four-furrow  plough, 
seven-tine  cultivator,  &c.,  the  whole  costing  <£945.  The  cultivator  is  used  morethan 
the  turn- over  plough,  tbe  principal  operation  being  to  break  up  stubble  groonda 
in  autumn  and  cross  them  preparatory  for  green  spring  crops.  On  clean  land  the 
plough,  with  digging  breasts  on,  is  the  best  implement  for  this  autumn  work,  to 
bo  fmlowed  by  the  cultivator  crosswise  in  the  spring.  With  steam  at  80  pounds^ 
pressure,  using  10  to  11  cwt.  coal  per  day,  the  work  done  is  5  to  6  aores 
ploughing,  or  8  to  11  acres  cultivating.  Summing  up  all  the  expense, 
including  wear  and  tear,  interest,  &c.,  the  cost  per  acre  is  7^.  against  165.  for  the 
same  by  horse  power,  though  the  former  is  bett^  done  than  the  latter.  The 
permanent  effects  recognized  on  this  farm  are  shown  in  the  better  drainage,  dryer 
soil,  broader  surface  sown,  the  high  furrows  or  ridges  levelled  down,  no  water 
standing  on  the  surface  as  before,  even  alter  tbe  heaviest  rains,  the  average  rain- 
fall being  26  inches ;  increase  of  yield,  and  a  still  greater  gain  even  than  aug- 
mented crops  per  acre,  is  found  in  the  increase  of  acreage  of  crops  grown — notonfy 
greater  breadth  of  roots,  but  also  of  grains,  because  bttle  or  no  fallow  is  allowed, 
deep  and  seasonable  ploughing  doing  away  the  necessity  of  fallows,  the  usual 
four-course  rotation  system  in  this  country  being  now  changed  to  a  five-course 
rotation,  taking  three  straw  crops  together,  instead  of  two  with  a  fallow.  The 
same  general  advantages  are  realized  in  this  matter  that  are  derived  everywhere 
by  prompt,  thorough  and  seaaonable  operations  in  cultivation. 
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Lovd  Sndel^y,  of  Cheltenham,  &8t  worked  a  Howard  set  of  tackle  with  a  ten- 
horse  engine,  in  1864-^ ;  bat  this^xperieDoe  proving  that  more  power  was  needed 
on  his  heavy,  strong  land,  for  very  deep  plooghing ,  a  twelve-horse  engine  was  pro- 
cored.  His  tackle  now  consists  of  Howard's  strong  traction-engine,  boiler  placed 
transversely  across  the  framing,  carrying  two  winding  dnims,  snatch-blocks^ 
anchors,  porters,  &;c.,  for  the  roundabout  system,  with  1,600  yards  of  wire  rope,  a 
five-tine  caltivator,  a  three-furrow  plough,  and  a  tiaotion  wagon ;  the  total  cost 
being  d6968.  10s  fields  average  20  acres ;  the  soil  is  very  tenacious,  with  stiff  blue 
day  sub-soil  ^  the  surface  hilly,  with  some  steep  inclines.  Under  these  conditions 
the  steam  plongh  turns  over  3  to  4  acres,  to  the  depth  of  10  to  12  inches, 
daily,  and  the  caltivator  does  4  to  5  acres,  including  removals  and  stop- 
pages. This  fEum  has  100  acres  arable  land,  and  160  acres  pasture ;  hence  the 
apparatus  is  let  out  for  hire,  having  worked  on  ten  different  farms  during  the 
year.  Mr.  Golsey,  the  agent,  says  the  drainage  is  more  effectual  j  root  crops  are 
larger,  and  fed  on  to  a  better  advantage ;  whUe  a  considerable  larger  breadth  of 
crops  are  grown,  under  steam  tillage,  than  before. 

M.  C.  Eandell,  of  Worcestershire,  has  had  ten  veals'  trial  in  the  use  of  steam 
ffff  cultivation  of  his  lands,  and  his  testimony  la  valuable  and  reliable.  His  farm 
consists  of  430  acres  of  arable  land,  and  220  acres  pasture ;  soil,  for  the  most 
part,  stiff  blue  clay,  with  a  little  sandy  land ;  the  surface  uneven,  with  some 
steep  places,  and  fields  about  22  acres  in  aizo.  He  says  the  greatest  advantage 
of  steam  cultare  consists  in  being  able  to  take  advantage  of  favorable  weather 
for  the  work,  and  the  more  effectual  drainage  secured  by  the  deep  ploughing. 
Smith's  grubber  tearing  up  the  clay  even  deeper  than  the  tool  is  set.  In  one  field, 
a  little  fishing,  the  water  used  to  stand  for  24  hours  after  a  rain,  but  such  has 
not  been  the  case  since  the  engine  broke  up  the  subsoil  below  the  old  staple. 
Mr.  Randellthus  sums  up  his  views  with  regard  to  tlio  three  different  implements 
which  be  has  used : 

Withoafe  Fowler's  three-furrow  plough  I  should  not  have  moved  an  acre  an  aatamn,  hut  with 
U  we  gol  over  some  87  acres,  and  at  less  cost  than  it  was  douo  in  jeors  before.  So  I  come 
to  the  coDclusion  there  is  good  in  all  these  implements.  Smith's  for  real  hard  work,  How- 
ard's for  crossing,  and  Fowler's  for  doiiig  that  which  neither  of  the  others  can  do  as  well.  I 
have  all  threo,  and  have  tried  them. 

After  going  through  the  detailed  results,  discovered  in  examining  the  abovQ„ 
and  many  other  farms  named  in  his  report,  Mr.  Clarke  says,  in  conclusion : 

That  wet  as  the  weather  has  been  for  a  long  time,  we  found  clay  fields  Ijiug  in  splendid 
tilth  for  whea't  seeding,  with  a  broken-up  staple  soil  nearly  a  foot  deep,  which  is  about  twice 
tiie  depth  that  it  was  worked  under  tho  former  regime  of  the  four-horse  team  ploughing;  while 
more  or  less  economy  of  tillage  and  increase  of  produce  marks  almost  every  instance  noticed, 
the  failures  or  doubtful  results  being  easily  explainable,  so  that  the  committee  have  arrived 
at  this  clear  conviction  and  conclusiou :  Steam  cultivation,  in  the  main,  answers  the  full 
expectation ;  and  in  cases  where  anybody  has  tried  and  given  it  up,  we  are  sure,  from  the 
noiform  success  of  so  many  men  in  different  parts  oi  the  country,  with  every  variety'  of  soil 
and  situation,  that  there  must  be  an  explanation  of  the  facts — either  the  fault  of  the  manager 
or  defect  of  the  particular  machinery,  not  at  all  affecting  the  credit,  or  chargeable  to  the 
fiinlt,  of  steam  tillage.  One  fact  is  patent  to.  all,  that  while  some  will  follow  the  example  of 
the  successiiil  steam-plowman,  others  will  be  warned  off  by  the  few  who  fail  in  its  adop- 
tion, the  brave  imitating  the  success,  but  the  tixfiid  the  failures. 

SCR.   COLEMAN'S  SSPOBT. 

The  third  inspection  committee,  Mr.  John  Coleman  chairman,  was  deputed  to 
leport  the  results  of  steam  cultivation  in  the  counties  of  York,  Durham,  C/umber- 
land,  Westmoreland,  Lancaster,  Salop,  Nottingham,  Stafford,  and  Leicester. 

The  character  of  the  farms,  the  manner  of  tillage,  and  implements  used, 
and  the  results  produced,  as  examined  by  this  committee,  were  fbund  to  be 
substantially  the  same— varied  in  minor  particulars  by  circumstances  of  location, 
capital,  or  intelligence  of  the  operators — as  those  reported  upon  by  Mr.  Beed  and 
Mr.  Clarke,  and  the  information  obtained,  with  conclusions  arrived  at,  by  Mr. 
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Oolemao,  are  efisentiallj  eimilar  to  those  reported  by  the  former  named  gentle- 
men, the  uniform  testimony  being  equally  favorable  for  the  employment  of  steam 
power  in  coltivation;  all  showing  olearly  to  the  reasonable  mind  that,  under 
judicious,  thorough  management,  great  advantages  are  derived  from  the  use  of 
steam  culture,  in  all  localitaes  and  upon  all  varieties  of  fanning  lands.  In  con- 
cluding his  report  Mr.  Golenuin  says : 

In  endcavorisg  to  arrive  at  eonclnBions,  we  avoid  iostitaiing  comparisoDs  as  to  the  merits 
of  the  different  inyentions.    On  this  point  readers  will  judge  for  toemselves,  but  wo  will 

Sint  out  some  of  the  conditions  deemed  most  suitable  for  each.  Where  the  farms  are  small, 
IS  than  300  acres  arable,  the  lauds  hilly  and  fields  irregular,  wc  believe  the  roundabout  system 
most  practical  and  economical,  whether  the  soil  be  light  or  heavy.  In  cases  where  the  fields 
are  large,  level,  and  stiff,  and  the  area  greater,  the  direct  traction  offers  advantages,  in  its  greater 
available  power  for  deeper  work.  On  large  areas  of  light  land  large  results  would  be  oerivcd 
from  the  aouble  engines.  Our  general  conclusion  is  that  success  depends  more  upon  manage- 
ment than  upon  the  peculiar  character  of  any  particular  apparatus ;  good  management  com- 
manding success  even  under  adverse  conditions,  while  no  advantageous  circumstances  can  com- 
pensate for  want  of  intejijgent  supervision.  There  must  be  patience  and  determination  not  to 
ne  overcome  by  difiSculLes  which  novelty  anc(  ignorance  usually  give  rise  to  in  new  enterprises 
Giantinff  then  that  the  machinery  is  in  good,  hands,  and  the  conditions  favorable  generally, 
the  result  will  be  success — varying,  of  course,  with  the  peculiar  conditions  of  each  case. 
This  being  so,  we  naturally  inquire  how  it  is  that  steam  cuUuie  has  made  the  comparatively 
little  progress  it  has.  Want  of  proper  information  is  one  cause,  deficiency  of  capital  is 
another,  and  a  too  natural  distrust  or  want  of  confidence  ^n  great  improvements  and  new 
things  still  another.  Another  point  to  bo  considered  is  the  area  upon  whi^  steam  can  be  prof- 
itab^  employed.  We  have  mot  some  instances  where  profit  and  good  results  were  obtained 
^on  a  farm  as  small  as  t3d  acres ;  but  circumstances  were  very  favorable,  and  the  case  too 
exceptional  to  aLow  of  a  safe  or  general  conclusion  to  be  drawn  from  it,  but  we  believo  thai 
a  farm  of  250  arable  acres  about  the  minimum  quantity  on  which  profitably  to  introduce 
steam  tillage  instruments. 

LATEB   TESTS  07  STEAM   CXJLTtTRE. 

BesQlts  of  practice  in  steam  cultivation  might  be  multiplied.  Among  other 
successful  operators,  a  Mr.  Smith,  of  Woolston,  Enghmd,  thus  gives  his  experience 
with  steam  culture,  and  compares  the  cost  of  steam  and  horse  power,  in  his  own 
practice,  as  follows: 

£  9.    d. 

No.  ] ,  wheat,  1  smashing,  cost  6s. ;  2  scufflings,  4^.,  per  acre 0  10    0 

No.  2,  beans,  1*  smashing,  cost  10s.  6d,  per  acre 0  10    6 

No.  3,  beans,  1*  smashing,  cost  10s.  6i^.  per  acre 0  10    6 

No.  4,  wheat,  1  smashing,  cost  6s. ;  2  scufSiugs,  4s.,  per  acre ;....     0  10    0 

Total  for  four  yean 2      10 

Now  calculate  them  under  horse  vvork : 

No.  I,  wheat,  J  ploughing,  cost  14s.  per  acre i 0  14  0 

No.  2,  fallow,  3  ploughings,  cost  36s. ;  2  scufflings,  4s.,  per  acre 2  2  0 

No.  3,  beans,  1  piongning,  cost  14s.  per  acre 0  14  0 

No.4,  wheat  after  fallow ^ 1 0  0  0 

Total  for  four  years • 1..     3    10    0 

I  .ii.i..      ■    I  II 

The  operations  by  steam  power,  at  a  cost  of  £2  Is.  per  acre  for  four  years,  will  work  the 
land  from  10  to  12  inches  deep,  and  keep  it  clean  forever.  The  operations  by  horse  power 
at  a  cost  of  £3  10s.  per  acre  lor  four  years  will  work  the  land  5  inches  deep,  but  they  will 
not  keep  it  clean.  As  to  my  produce  under  steam  culture,  the  total  produce  of  fonr  years 
under  horse  culture  was  85  bushels  of  wheat  and  beans,  or  of  other  com  of  equivalent  weight, 
per  acre.  The  total  produce  of  four  years  under  steam  cultivation  is  140  bushels  of  wheat 
and  beans  per  acre.  Therefore  the  total  increased  produce  is  55  bushels  in  four  years,  or  an 
average  of  nearly  14  bushels  per  acre  per  year.  I  shall  use  some  artificial  manure  to  keep 
up  this  production.  A  fold  was  used  under  horse  culture.  This  shows  that  steam  power  can 
beat  horso  power  in  depth,  cost,  and  produce. 

' '  .1.1  ^  ,  , 

*  Metiiis  a  xidge  plongUog  and  sateoUliig  at  oao  operation. 
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At  a  recent  meetuig  of  the  Soyal  Agricaltnral  Society  of  England^  at 
Leicester,  trials  of  steam  cultivating  machinery  were  held  in  two  classes-^-one 
for  light  land  cultivation,  and  the  other  embracing  machines  for  general  pur- 
poses ;  the  former  being  allowed  six  rounds  each  at  5  inches'  depth,  finishing 
the  work  at  G  inches ;  the  latter  making  three  rounds  to  open  the  work,  four 
rounds  at  G.J  inches,  four  at  7  inches,  and  finishing  at  9  inches.  It  is  unneces- 
saiy  to  enumerate  the  entries,  or  to  <lescribe  the  work ;  but  the  following  tab- 
ulation of  results  will  bo  useful  as  data  for  examination  of  the  capabilities  of 
steam  implements.  The  field  was  one  with  a  veiy  hard  soil,  covered  with  a  growth 
.  of  -withered  grassy  reeds : 
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Price,  English  ponndi , 670 

Power,  horse 10 

Number  of  hands,  men 5 

Nnmberof  bauds,  boys 9 

WidUiploQghed,  inches....^ 40 

Time  in  8ettln|{  down,  honn  and  mlnntea  ....  0. 46 

Time  at  work,  hoars  and  minntos. .  .i. , . .  S.  43 

Total  time,  hoars  and  mlnntes 3. 36 

Area  enlitvated,  square  yards 6, 216 

Weight  of  earth  removed  por  square  yard.  lb»        427i 

Area  per  hour,  square  yards 2, 220 

Weight  moved  per  hour,  lbs 949,050 

Weight  moved  pr.  nominal  horse  power  pr.  h'r .  94, 005 
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The  following  figures,  by  Mr.  Clare  Sewall  Read,  a  member  of  the  British 
Parliament,  favorably  known  as  an  English  farmer,  furnish  additional  data  upon 
the  comparative  cost  of  steam  cultivation  nnder  different  circumstances : 
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&  ».  d. 

acres  cultivated,  at  6«.  per  acre,  7  inches  deep '...,  5^0 

acres  cultivated,  at  7s.  per  aero,  8  inches  deep 7  0  0 

acres  cultivated,  at  8tf.  per  acre,  9  inches  deep 5  4  0 

acres  ploughed,  at  79.  8a.  por  acre,  8  inches  aeep 19  3  4 

acres  ploughed,  at  125.  per  aero,  12  inches  deep 5  14  0 

acres  da^,  at  99.  per  acre,  9  inches  deep 4  5  C 

acres  dug,  at  129.  per  aero,  12  inches  deep 12  3  0 

acres  dog,  at  10$.  per  acre,  ]0^  inches  deep : 3  5  0 

62    2  10 


These  operations  in  cultivation  were  performed  at  about  an  average  of  10  acres 
per  day,  and  at  little  more  than  an  average  expense  per  acre  of  8^.,  or  82. 

The  Farmers'  Magazine  for  January,  1868,  contains  a  somewhat  lengthy 
report  of  a  discussion  had  at  a  meeting  of  the  "  Central  Farmers'  Club"  of  Enff- 
land;  subject,  "The  present  aspect  of  stemn  cultivation."  The' chairman,  m 
opening  the  meeting,  observed  that  this  was  one  of  the  most  important  subjects 
that  engage  the  attention  of  agriculturists  of  the  present  age ;  and  that  three 
distinct  reports  upon  it  had  been  issued  the  past  season  by  the  Koyal  Agricultural 
Society,  and  no  man  had  taken  a  deeper  interest,  or  possessed  more  extended 
knowledge,  or  took  broader  views  on  that  subject,  than  Mr.  J.  Algernon  Clarke, 
who  had  made  one  of  the  reports,  and  whom  he  wonld  now  introduce  to  the 
club. 

18 
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Mr.  Clarke  arose,  and  in  giving  8ome  acoonnt  of  the  travels  and  inspectiona 
of  the  committee,  remarked  that — 

Iq  speakinfT  for  the  committee  I  may  My  that,  in  the  cotirse  of  seyeral  loof?  rounds,  extend- 
ing from  the  fena  below  Petersbarg  to  the  apple  coontry  near  Worcester,  and  frdm  the  chalk- 
downs  near  Wiltshire  up  to  the  potato  country  by  the  Frith  of  Forth,  we  met  with  plenty 
of  hard  work  and  amusing  incidents.  * . 

Numerous  opinions  have  been  given  on  various  points  involved  in  the  ajloptiou  of  steam 
cultivation,  and  the  main  value  of  the  reports  consists  in  the  multiplicity  ot  examples,  by 
means  of  which  any  person  may  see  for  himself  what  are  the  advantages  of  the  several 
systems  noticed,  upon  a  farm  similar  to  his  own.  The  question  is  far  too  big  and  complicated 
to  bo  settled  off-hand,  in  a  few  hard-and-fast  deductions ;  but  I  maintain  that,  taking  the 
cases  throughout  the  reports,  you  cannot  draw  any  other  conclusion  than  that  the  steam 
plough  and  steam  cultivator  are  quite  successful  enough  to  warrant  any  man  in  adopting 
what  he  reads  and  sees  is  being  done  by  other  people.  How  many  of  the  l:^  farms  and 
implements  examined  and  described  by  the  committees  in  their  reports  are  evident /failures  7 
Are  not  nearly  all  the  cases  more  or  less  successful  ?  If  you  look  through  the  document 
carefully  you  will  find  it  bearing  out  my  statements  that  only  a  very  small  percentage  of  the 
cases  exhibit  anything  like  failure,  and  that  in  nearly  every  instance  the  iariner  is  satisfied 
with  the  apparatus  used,  and  that  steam  culture  is  beneficial  to  him. 

Mr.  Green,  of  Bury  St.  Edmunds,  said  that  steam  cultivation  was  a  subject 
in  which  he  took  a  deep  interest.  He  had  tried  it,  and  believed  it  only  needed 
to  be  practiced  to  be  appreciated.  He  farmed  about  400  acres  of  what  was  * 
called  light  land,  and  was  able  to  carry  on  his  steam  cultivation  as  easily  as  he 
had  managed  a  pair  of  horses.  Ho  was  prepared  to  state  to  the  club  the  cost 
of  this  cultivation.  He  had  an  en^ne  of  full  twelve-horse  power,  with  double 
cylinder,  costing  «£200  ;  other  machinery  and  implements,  X53S ;  total,  eC738 ; 
with  which  he  cultivated,  generally,  from  10  to  16  acres  per  day,  at  an  average 
cost  of  4^.  lldf.  per  acre;  ne,  therefore,  knew  that  Bteam  cultivation  was  both 
practicable  and  profitable. 

The  discussion  was  continued  for  hours  by  a  score  or  more  of  earnest,  intelli- 
gent and  experienced  gentlemen,  with  much  interest  and  animation ;  the  whole 
eliciting  facts  similar  to  those  qaoted,  and  confirming  the  faQts  as  to  the  practica- 
bility of  steam  farming. 

In  the  Febrnary  number  of  the  same  magazine  appears  an  account  of  an 
interesting  discussion  that  was  had  upon  this  subject  at  a  meeting  of  the  Batley 
and  South  Hants  Club,  in  which  facts  and  results  were  stated  which  entirely 
corroborate  the  statements  in  regard  to  the  advantages  of  steam  culture  pre- 
sented in  the  preceding  reports. 

Such  is  a  feir  and  "faithful  history  of  the  introduction  and  results  of  steam 
nltivation  in  difiierent  portions  of  England. 

STSAH  I1LLA6S  IN  FBA^CE. 

In  the  summer  of  1864,  Monsieur  F.  Geuyrand  wrote  to  Messrs.  Howard  rola 
tive  to  the  performance  of  their  steam  cultivating  implements,  as  follows: 

It  gives  me  pleasure  to  assure  you  that  I  am  perfectly  satisfied  with  the  steam  cultivating 
apparatus  you  sent  me  last  year.  By  means  of  it  I  haVe  been  able  to  break  up,  19  inches 
deep,  land  on  a  subsoil  almost  as  bard  as  a  rock ;  the  deep  tines  made  for  this  work  stand 
the  severe  test  well  and  make  complete  work.  The  cost  of  thus  breaking  up  the  land  by 
steam  power  has  been  about  £4  lbs.  per  acre;  while  before,  the  same  (not  possible  to  be 
done  by  horses)  cost  in  manual  labor  at  least  £2A  per  acre.  I  look  for  results  still  more 
advantageous. , 

The  following  facts  are  gathered  from  the  Farmers'  (England)  Magazine, 
for  November,  1867,  from  a  report  on  experiment  with  steam  power  for  cultiva- 
tion, made  at  Petit  Bourg,  near  Paris,  in  the  autumn  of  that  year.  After  detailinj; 
many  difficulties  and  the  opposition  with  which  M.  Lecouteur  had  to  conteni^ 
the  report  goes  on  to  say : 

From  the  commencement  of  his  efforts,  he  had  succeeded  in  obtaining  the  Messrs.  How- 
ard's promise  to  support  him  with  a  trirJ.  It  was  announced  that  they  would  work  the 
various  combinations  of  their  system,  and  the  same  contrivance  exhibited  by  thom  at  Bourg, 
known  as  the  *' twin  system,"  which  consists  of  two  engines  and  implements  workiog  at  the 
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MMOM  time,  ibenhy  doubling  the  amount  of  work  done.  Also,  afAer  flome  liesitAtioD,  Messrs. 
.  Fowler  &  Co.  promised  to  be  present  with  their  epperatns  at  Petit  Bwug,  in  which  neigh- 
borhood their- nands  and  tackle  had  been  at  work  for  several  days  ploughinff  the  luids  of 
the  neighbors  at  S$.  per  acre,  just  to  keep  them  occupied  until  the  great  trial  oajs,  aud  con- 
sequentljr  had  the  advantage  of  being  practically  all  ready  for  trial  work  at  tbe  first  signal 
from  the  judges,  while  Messrs.  Howard  had  to  send  a  second  set  of  their  tackle  purposely 
from  England  in  order  to  work  the  "twin  system,"  about  which  so  much  curiosity  existed 
anaong  the  French  agriculturists.  The  day  of  trial  dawned  bright  and  genial ;  the  people, 
by  hundreds,  flocked  to  the  field ;  almost  every  nation  in  Europe  was  represented.  But, 
alas !  no  second  tackle  of  J3oward*8  arrived  from  England,  on  account  of  tte  stupid  neglect 
to  ship  it ;  and  so  the  **  roundabout"  tackle,  as  compared  with  Fowler's  double-engine  werk, 
seemed  slowly  and  painfully  to  toil  round  the  piece  marked  out  for  work.  Of  course,  under 
these  circumstances,  any  fair  comparison  of  the  two  systems  was  ont  of  the  question,  aud  the 
jndffes  suspended  any  decision  for  the  present.  But  Fowler's  engines  tugged  at  the  various 
implements — the  plough,  the  cultivator,  and  the  harrow— with  satisfactory  and  astonndinff 
effect,  commanding  the  admiration  of  all.  We  may  say,  never  was  snch  a  triumph  acknowC 
edged  for  steam  culture  in  one  day  before ;  it  was  a  proud,  hopeful  day  for  French  agricul- 
turists ;  and  M.  Lecouteur,  with  his  friends,  were  greatly  elated  by  their  victory.  AH  felt 
tbat  the  19th  and  20th  days  of  SeptetSber,  1807,  must  rank  among  the  important  dales  in 
French  history. 

Since  then  the  French  government  has  knifflited  tbe  plough,  as  among  heroe;5 
of  honor,  with  the  royal  "Medaille  Agricolc.'° 

And  here  let  me  pause  a  moment  and  ask,  shall  st^am  cultivation  speedily 
become  as  successf;!  in  the  I'niicd  States  as  it  has  in  Europe?  We  liave  aa 
much  active  and  energetic  enterprise,  we  have  as  favorable  lands  for  it,  and  we 
have  as  iagenious  mechanics  and  invcntoi*s,  who  have  as  nobly  succeeded  in 
other  matters  of  great  improvement  and  progress. 

BTEA.M  PLOTTGHINQ-  IX  THB  TTNITISB  STATES. 

With  the  mass  of  incontestable  proofs  before  ub  of  the  profit,  utility,  and  largo 
employment  of  st^am  cultivation  in  Europe,  it  is  surprising  that  it  has  not  htm 
more  widely  adopted  in  this  country.  Certainly  this  region,  for  several  reasons, 
is  the  most  favorable  for  its  application.  Our  working,  or  dry  seasons,  are  longer, 
we  have  larger  territory  of  arable  lands  and  broader  surface  of  level  fields,  with 
greater  scarcity  of  manual  labor  and  fewer  working  animals,  hence  are  subjected 
to  higher  prices  for  labor.  Our  people  are  notedly  progressive  in  all  other  mat- 
ters, and  steam  culture  will,  must,  become  successful  here.  It  is  a  necessity^ 
and  ste!^  will  yet  be  applied  generally  in  our  agricultural  operations.  The 
experunQnte,  with  partial  failures,  of  Fawkes  have  not  lessened  my  eo&Bdenee. 

In  1855  Obed  Hussey,  of  Baltimore,  invent^  and  put  into  operation  a  steam 
plough,  which  performed  to  some  extent,  but  not  sadsfaotorily ;  but  sufficiently 
SQCo^ed  to  lead  him  to  believe  that,  with  some  alterations,  it  might  become  a 
practical  success;  he  therefore  made  some  changes,'  and  in  October,  1856,  ho 
made  another  trial  with  his  machine  at  the  Indiana  State  fair,  Indianapolis,  for 
wbich  he  received  the  society's  premium  of  a  silver  cup.  It  cut  six  furrows  across 
the  field,  seven  inches  deep,  through  heavy  sod,  doing  the  work  reasonably  well, 
yet  the  machine  proved  to  be  imperfect.  Since  that  time  I  have  heard  nothing 
of  Mr.  Uussey's  undertaking  with  steam,  though  be  has  been  the  inventor  of 
other  useful  farming  implements. 

Even/?arlier  than  this,  Mr.  Bronson  Murray,  of  Illinois,  bad  suggested,  and 
confidently  predicted,  that  steam  ploughing  must,  and  soon  would,  become  general 
in  the  OTeat  prairies,  to  follow,  as  a  necessity,  tbe  important  success  of  harvest- 
ing and  mowing  machines,  with  seed  diills,  already  largely  in  use  on  the  farms 
in  that  region;  and  every  thinking  man  felt  that  some  more  tireless  power  for 
ploughing  than  animal  muscles  was  an  essential  desideratum  in  this  almost 
boundless  region  of  arable  land ;  and  in  this  spii-it  the  Illinois  State  Agricultural 
.Society,  in  the  winter  of  1858,  ofiered  a  premium  of  85,000  to  be  awarded  to  the 
producer  of  tlie  best  steam  ploughing  apparatus  that  should  be  exhibited  for 
trial  at  their  nei(t  State  fair^  to  be  held  at  Oentralia  in- the  following  September. 
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Under  this  iadaoement  Mr.  J.  W.  FawkeB,  of  Lancaster^  Pennsylvania,  enteied 
the  apparatus  of  his  invention  and  mannfactore^  being  a  traction  eng^ine,  drawing 
six  ormore  plonghS;  so  attached  on  beams  to  the  rear  of  the  locomotive  that  they 
could  bo  at  pleasure  quickly  raised  from  the  ground  by  chains  running  ©ver  pul- 
leys, all  by  the  steam  power,  when  not  desiring  to  cut  furrows  while  moving. 

The  writer  of  this  article  was  on  the  ground  at  the  first  trial,  in  September, 
1858,  and  saw  the  first  furrow  turned  by  this  remarkable  machine,  and  never 
will  he  forget  the  pride  and  pleasure  he  cxperionce<l,  the  high  hopes  excited, 
and  the  admiration  and  respect  he  felt  for  Fawkes  from  the  performance  of  this 
m(M5hine,  with  th«  vast  benefits  which  he  confidently  anticipated  would  occur  to 
agiiculture  generally  by  its  employment,  but  especially  to  the  broa<J,  limitless 
prairies  then  before  him. 

More  recently,  May  10,  1868,  Mi".  P.  11.  Standish,  of  Martinez,  California, 
has  patented  a  new  steam-ploughing  apparatus,  which  is  quite  novel,  and  for 
which  its  friends  claim  much  merit,  though,  of  course,  it  has  not  yet  passed  the 
ordeal  of  extended  practical  test,  and  must  have  time  and  experiment  to  prove 
whether  it  may  be  a  success  or  not.  It  is  propelled  by  an  ordinary  steam  engine, 
placed  upon  a  form  or  frame-work  stationed  on  wheels  to  caiTy  and  guide  it, 
while  the  digging  apparatus  is  geared  directly  to  the  engine  by  crank,  drum,  and 
pinions,  so  that  less  power  is  required  to  work  the  machine.  The  peculiar  fear 
ture  of  this  apparatus  consists  in  the  manner  of  cutting  or  breaking  the  ground ; 
it  is  )iot  done  by  shares  turning  furrows,  nor  by  spades  lifting  and  dumping  the 
earth,  but  by  four  knives  or  spits,  set  at  right  angles  vertically  in  a  head-block 
of  cxpes  bars,  revj^lving  horizontally  on  a  peipenmcular  shaft,  tearing  and  stir- 
ring the  earth  in  a  transverse  direction  to  the  movement  of  the  machine,  some- 
thing in  the  manner  of  a  revolving  haiTow.  Two,  three,  or  more  of  these  imple- 
ments are  worked,  and  follow  the  engine,  according  to  its  power  and  as  may  be 
desired. 

Certainly  this  mode  of  stirring  and  pulvmzing  the  soil  is  much  better  than 
simply  turning  it  over  with  the  ploughshare ;  the  plough,  by  the  pressure  or  fric- 
tion in  running,  has  the  efieot,  more  or  less,  to  pack  and  harden  the  subsoil  or  bottom 
of  the  funx>w,  on  which  account  spading  leaves  the  ground  in  the  best  condition. 
.  But  it  is  a  question  whether  this  machine  will  work  well  in  sod  or  tm'f»  or  origi- 
nal breaking  up. 

In  addition  to  the  e£fortB  and  inventions  of  our'  countrymen  from  time  to  time 
for  supplying  this  great  want  by  adapting  steam-power  to  the  profitable  and 
pleasant  cultivation  of  our  land^  several  Europeans  have,  at  difierent  tunes, 
intsroduced  l^eir  tackle  into  this  country,  witli  little  success.  I  shall  be  proud 
to  see  our  own  people  succeed  and  take  the  palm,  yet  let  us  have  success,  even 
though  it  may  come  from  across  the  water. 

CONCLUSION. 

I  cannot  too  earnestly  impress  upon  the  minds  of  those  interested — the  fanner 
nec<^g  the  implements  and  the  mechanics  to  invent  and  make  them — the  vast 
importance  of  the  subject  of  steam  cultivation.  In  no  country  is  it  so  much 
*  needed  as  in  ours;  nor  is  any  other  so  largely  and  happily  adapted  to  its 
employment.  The  surface  of  our  lands  and  the  tcxtm*e  of  the  soils  are  decid- 
edly favorable,  pjirticularly  the  broad  prairies,  and  the  older  cultivated  farms 
of  New  York,  Pennsylvania,  and  New  Jersey ;  the  flats  of  the  Genesee,  the 
Mohawk,  the  Connecticut,  and  of  some  other  rivers,  are  all  waiting  i'or  tho 
steam  plough. 

One  of  the  greatest  benefits  to  result  from  the  employment  of  steam  in  tho 
cultivation  of  our  lands,  and  that  which  constitutes  its  most  charmiag  feature, 
is,  that  in  order  to  realize  its  fullest  and  highest  advantages,  lands  and  impla- 
Qients,  must  be  kept  iu  the  veiy  best  condkion,  all  the  operations  must  be  par- 
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fbnned  in  the  most  skilfdl  manner,  and  the  whole  bnsineas  of  the  farm  conducted 
with  systematic  arraDgemont ;  thns  inciting  hahits  of  thought,  care,  and  order, 
which  in  the  end  render  all  business  more  successful;  profitable^  and  attractive. 
System  not  only  promotes  efficiency  and  promptness,  but  it  also  prevents  annoy- 
ances and  avoids  disappointments.  Thus  mental  elevation  as  well  as  pecuniary 
gain»  and  by  both  increased  happiness,  is  sure  to  be  secured  by  the  intvoduction 
,  of  improved  powers  and  machines  into  our  agricultural  business. 

Perhaps  the  chief  reasons  why  steam  ploughing  has  not  succeeded  in  this 
country,  and  become  gexlierally  employed  and  popular,  as  in  Europe,  are  the 
want  of  more  general  information  on  the  subject,  and  the  lack  of  capital  among 
farmers  for  ready  outlay  for  expensive  implements. 

Were  agriculturists  more  fully  informed  in  rqgard  to  the  capacity  of  steam  power 
for  this  purpose,  and  better  acquainted  with  the  results,  where  it  has  been 
thoroughly  used  and  jpro  ved,  it  would  be  generally  adopted  in  the  country.  Those 
having  the  needed  capital  would  purchase }  and  where  individuals  lacked  means 
severu  would  club  together  and  purchase;  or,  as  is  the  case  now,  with  break-up 
teams  and  threshers,  some  one  having  die  capital  would  procure  and  fit  out  a 
complete  steam-ploughing  tackle  for  ploughing,  cultivating,  and  ham)wing,  and 
do  the  woik  for  a  township  or  neighborh(K)d,  a  practice  frequently  adopted  even 
in  England. 

In  some  portions  of  our  country,  as  on  the  laige  prairies,  it  has  been  urged  as 
a  special  hindrance  to  the  introduction  of  steam-power  on  the  farms,  that  there 
is  a  lack  of  water  and  fuel,  which  are  to  be  obtained  only  at  an  expense  that 
will  not  warrant  their  consumption  by  the  steam  engine ;  but  the  uniform  testi- 
mony of  those  who  have  made  the  trial,  is  that  the  expense,  at  highest  figures, 
of  feeding  the  engine  is  far  less  than  that  of  feeding  animals  enough  to  do  very 
much  less  work  in  an  inferior  manner.  Besides,  uie  difficulty  referred  to  may 
to  a  great  extent  be  avoided  by  the  use  of  Ericsson's  caloric,  or  hot-air  engines, 
which  requijre  no  water  and  very  little  fuel,  while  there  is  no  liability  to  explo- 
sions, and  much  less  danger  from  fire  than  with  the  ordinary  steam  engines. 

The  principal  and  positive  advantages  derived  from  the  use  of  steam  in  plough- 
ing, as  shown  by  the  foregoing  pages,  may  in  brief  be  summed  up  as  follows: 

It  will  plough  and  cultivate  deeply;  cheaply,  and  rapidly,  leaving  a  deeper, 
mellower,  and  warmer  soil. 

Its  rapidity  of  execution  enables  the  farmer  to  cultivate  a  larger  area  at  exactly 
the  time  to  secure  the  best  product. 

It  exdtes  greater  activity  and  promptitude  among  £anners  in  other  matters, 
and  leads  to  habits  of  system  and  order  i]>  all  their  operations. 

It  substitutes  artificial  or  machine-power,  always  attainable  to  any  extent,  for 
animal  power  aud  manual  labor,  winch  are  often  unattainable  to  the  needed 
extent 

It  secures  uniform  seeding  and  ripening  of  crops,  for  the  same  engine  can  at 
the  .time  of  ploughing  also  sow  and  harrow  the  ground  by  having  power  enough 
to  draw  all  the  implements  at  once. 

*  With  the  stationary  engine  some  spots  and  marshes  can  be  drained  and 
ploughed,  and  rendered  Bghly  fertile,  which  eannot  possibly  be  done  with 
horses,  for  want  of  power,  and  footing  on  which  to  walk ,  and  hence,  inaccessible 
lands,  almost  useless,  can  be  reclaimed  and  become  the  most  productive,  as  has 
been  repeatedly  done  in  the  Old  World. 

Thus,  in  this  m6de  of  cultivation  we  find  pleasure  united  with  profit,  ease  with 
enhancement,  new  lands  are  added  to  old  fields,  the  dormant  earth  below  is 
brought  to  mix  with  and  revive  t^e  exhausted  soil  above,  and  all  improved ;  and 
in  all  this  process  the  mind,  as  well  as  the  purse,  is  filled  and  benefited. 

Finally,  deep  ploughing  or  spading  of  land,  by  which  a  waim,  dry,  mellow 
soil  is  produced,  is  the  true  acme,  the  real  charm  and  test  of  good  iarming ;  and 
is  not  second  even  to  a  wise  adaptation  of  seeds  to  soils.    A  treeor  plant  can  no 
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more  live  and  thrive  with  its  feet  in  the  wet  and  oold  than  a  man  cas.  Deep 
ploughing  and  thoroixgh  drainage  allow  the  air  moxe  completely  to  penooeate  aU 
parte  of  the  floil»  which  aida  greatly  in  warming  and  pulverizing  the  gTODnd^aiid 
Btimalates  a  healthy  growth  of  the  plant,  both  in  ita  early  gemunation,  asd  in 
ita  MtooeBfiive  progress  and  fruitage.  The  beantifol  and  liealthfoi  <^)eiation  <^ 
prodiMHog  a  kindly,  fertile  soil,  as  all  intelligent  testimony  aasiaes  «s,  can  in  no 
other  way  be  so  sorely  and  economically  aocomplished  as  by  die  employment  of 
steam  cultivation. 


STEAM  PLOUGHING  IN  LOUISIANA. 


Bt  H.  E.  Lawkeuce,  JjOOWIaxa, 


From  time  immemorial,  or  at  least  htua  the  period  when  Etidia  of  4^  ww 
eummoned  from  behind  his  primitive  piongh,  sad  his  team  of  12  yoke  of  oxen, 
to  assume  the  fhnctions  of  prophet  and  teacher  for  the  Hebrew  people,  nntil 
within  the  last  few  yeaza,  no  practical  efibits  have  been  soooess&illy  oaade  to 
flopersede  theold  ox  and  horaesyatemof  cidtivatiesi  by  steam  pWogfaiatg  marihiwary. 
When  we  consider  that  bat  a  few  yeara  have  elapsed  since  steam  celtivation  was 
imly  an  idea;  that  the  inventocs  had  no  previoos  models  or  sinolar  appliaaees 
to  wock  froaxj  bat  had  fiiat  to  discover  the  piiaciples  and  then  apply  them  in  ail 
their  details  to  the  invention  of  proper  maohueiy,  the  pcesent  developed  eoaditioB 
of  the  steam  plough  is  truly  wonderful. 

How  well  the  Englidi  mana&ctorers  and  inventom  have  soooeeded  in  intoo- 
dncing  and  perfecting  Uie  steam  phn^,  their  statistics  show.  In  i860  tiMve 
were  over  500  sets  of  atesm  ploughing  machinery  woiking  for  the  fumera,  baft 
how  many  are  at  present  in  lise  I  have  no  positive  means  of  kaowiBg,  and  can 
only  say  that  tiie  mannfactnrars'  No.  of  sets  of  steam  plonghing  msffhanery 
imported  into  Louisiana  in  December,  1867,  and  now  working  on  Magnolia 
plantation,  is  918,  Bhowing  that  nearly  1,000  sets  of  steam  plowing  maduaes 
nave  been  manofactured  by  liie  house  of  John  Fowler  ^  Oo.  alone. 

The  English  farmers  have  outstripped  our  people  in  the  anooessfal  tiso  of  the 
steam  plough  for  breaking  up  and  cultivating^  their  farm  lands.  The  roogh 
stony  counties  of  many  of  the  chalk  ^Oid  stiff  <ia,y  lands,  where  the  undolations 
are  from  30  to  50  feet,  axe  now  enitivatsd  by  the  steam  plough.  The  old  Vioeroy 
of  Egypt,  a  Bedouin  Arab,  a  man  of  great  sagacity  and  enterprise,  imported, 
several  years  since,  over  200  sets  of  the  most  approved  steam  ploughing  machinery, 
with  which  he  breaks  up  and  ploughs  more  than  300;000  acres  yearly  of  the 
lands  upon  the  river  Nile,  osid  piasts  them  in  ootton,  rice,  and  sugar  cane. 

All  market  gardeners  and  the  best  practical  fEumers  and  cultivators  agree  that 
deep  trenching  or  spade  hmdumdirprodnces  a  much  larger  yield  of  crops  of  all 
kinds  than  any  other  known  system,  the  chief  advantage  being  in  a  thorough 
breaking  up,  loosening,  and  perfect  admixture  of  the  soil.  This  most  desirable 
object  can  be  accomplished  much  better  and  more  cheaply  by  the  steam  plough 
than  by  the  spade  or  by  any  other  known  implement  All  English  farmers 
feimiliar  with  the  use  of  the  steam  plough  agree  that  the  surface  water  will  not 
stand  upon  lands  broken  up  by  this  plou^.  On  the  sandy  lands  near  OhcAten- 
ham,  England,  the  market  gardeners,  to  prevent  tiaeir  crops  from  saffering  £rom 
drought,  spade  the  ground  from  20  to  30  inches  deep.  By  this  means  the  lands, 
which  would  be  dried  up  in  hot  seasons,  are  not  alfeoted  injnrioosiy  by  dry  weather — 
a  fact  worth  knowing  to  the  market  gardeners  in  New  Jersey  and  elsewhere. 

The  majority  of  the  lands  in  the  United  States,  if  put  under  steam  plough 
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ooltivation,  and  kept  free  from  the  treading  and  kneading  of  the  soil  by  the 
IxcfTdetf  feet,  would  only  reqdie  one  deep  breaking  np  and  ploughing  every  fifth 
year,  and  wotdd  then  be  IcSft  in  identically  the  same  condition  as  if  dug  up  with 
A  spade.  • 

There  have  been  but  two  sets  of  first-class  steam  ploughing  machinery  imported 
into  the  United  States.  One  is  at  work  near  Deoatnr,  on  the  great  prairies  of 
Illinois  'j  the  other  is  in  Louisian|ky  at  work  on  the  Magnolia  sugar  plantation,  about 
40  miles  below  New  Orleans.  They  are  of  the  same  size,  power,  and  dimensions, 
as  follows:  two  14-horse  power,  double  cylinder  traction  (or  locomotive)  engines, 
each  having  self-moving  and  reversing  gear,  water  tanks,  steerage,  with  road 
'wheels  22  inches  wide,  winding  drum,  and  patent,  self-acting  cooling  gear,  spuds, 
tools  and  tool  boxes  complete,  and  ready  for  cultivating  the  soil  There  are 
also  included  800  vards  of  steel  wire  rope,  one  six-furrow  balance -wheeled  plough, 
oco  seveu'dne  pulverizer  or  sub-soiler,  balanced  and  on  wheels. 

The  entire  machinery  complete  cost  in  England  <£1,500.    Each  of  the  loco* 

motives  or  traction  engines  weighs  10  tons,  without  coal  or  water.    The  engines 

^  aze  driven  to  the  roads  or  head  lands,  where  they  stand  on  opposite  ffldes  of  the 

field,  and  haul  those  great  balance-wheeled  cultivators  or  ploughs  back  and  forth 

at  a  speed  of  over  four  miles  an  hour,  or  fiister  than  a  man  can  walk. 

The  engines,  ploughs,  and  the  entire  steam  ploughing  machinery  are  worked 
and  managed  with  the  greatest  ease  and  facility,  gomg  over  bridges  and  ditches, 
moving  and  turning  as  easily  and  speedily  as  a  six-horse  team. 

The  old  ''plantation  hands''  very  soon  learn  how  to  run  the  machines,  and, 
after  a  few  weeks,  are  trusted  with  the  entire  management,  being  divided  ana 
placed  as  follows:  one  man  to  each  engine,  who  keeps  his  machine  in  order, 
does  his  own  firing,  greasing,  &c. ;  two  go  with  the  steam  plough,  one  to  steer 
and  one  to  aid  in  case  of  stumps  or  obstructions,  and  one  boy,  with  a  cart  and 
team  of  three  mules,  hauls  the  coals  and  water  for  both  engines.  Each  engine 
consumes  seven  barrels  of  coal  for  a  day  of  10  hours.  The  coal  costs  in  Louisi- 
ana, delivered  on  the  land  alongside  of  the  levee,  65  eents  per  barrel. 

The  usual  task  in  England  of  a  set  of  fii'st-class  steam  ploughing  machinery 
is  eight  acres  per  'day  of  10  hours.  The  sub-soiler  or  pulverizer  will  work  over 
from  12  to  15  acres  per  day,  breaking,  stirring,  and  tearing  it  up  from  15  to  18 
inches  deep.  The  cost  of  ploughing  in  Louisiana,  running  1 4  inches  deep  through 
the  toughest  and  most  sticky  soil  ever  seen  by  man,  is  about  as  follows,  allowing 
for  a  mnking  fund  and  interest  upon  first  cost,  about  20  per  cent,  per  year  for 
both  items: 

Labor  of  four  men  and  one  boy,  pej  day $5  00 

Fourteen  barrels  of  coal,  at  65  cents 9  10 

Use  of  water,  cart,  and  three-mule  team .-  - .  -     2  50 

Oil,  cotton  waste,  and  gum  packing 1  40 

Current  expenses  per  day 1 18  00 

Add  10  per  cent,  per  year  on  the  first  cost,  say  $11,000,  greenbacks,  for 

wear  and  tear  per  day 5  00 

Ten  per  cent,  for  interest  on  cost 5  00 

28  00 


This  allowance  is  much  too  large ;  making  the  cost  for  each  acre  of  land 
broken  up  and  ploughed  14  inches  deep,  $3  50,  not  a  very  high  price  for  such 
ploughing. 

The  census  returns  for  1860  show  the  money  value  of  the  products  of  the 
whole  people  of  Massachusetts  to  be  $243  per  head  for  each  man,  woman,  and 
child ;  while  in  the  State  of  South  Carolina,  by  the  same  returns,  the  money 
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value  of  the  labor  of  the  whole  population  is  t56  per  bead.  And  why  and  wbat 
is  the  cause  of  this  astounding  cUfferencef  The  answer  is  simply  that  Massachu 
settsrunshermachinesbytheaidof  skilled  labor  and  steam  engines;  SouthCaro- 
lina  runs  her  machines  by  horse  power  and  unskilled  manual  labor.  «What  say 
you,  farmers  and  grain  raisers,  east  and  west,  will  you  give  a  good  reason  why 
your  grain  and  wheat  crops  fall,  short,  year  after  year,  until  your  yield  does  not 
average  one-half  of  former  years  ?  Would  not  $team  .ploughing  machinery,  that 
would  tear  up,  pulverize,  deep-trench,  and  plough  your  lands,  turning  up  a  new 
virgin  soil  in  the  place  of  your  old,  worn-out  fields  and  faims,  make  you  feel  as 
though  big  grain  crops  were  again  within  your  grasp  ? 

The  first  cost  of  steam  ploughing  machinery  is  of  very  little  importance,  pro- 
vided the  quantity  of  work  it  is  capable  of  performing  is  in  accordance  with  the 
outlay.  The  most  important  consideration  of  all  is  to  economize  manual  labor, 
which  is  daily  becoming  scarcer  and  more  difficult  to  procure.  The  steam  plough 
of  the  first  class,  as  above  described,  with  proper  management,  will  do  ^  much 
work  daily  as  30  horses.  In  prairie  lands,  where  there  are  no  stumps,  stones, 
or  obstructions,  it  will  bo  readily  perceived  that  a  steam  engine,  propelling  four  , 
or  six  ploughs,  eight  or  ten  inches  deep,  at  a  rate  of  four  miles  per  hour,  can 
easily  break  up  15  or  20  acres  daily,  or  in  10  working  hours. 

In  England  very  many  of  the  steam  ploughing  machines  are  owned  and 
worked  by  stock  companies ;  and  they  travel  over  the  rough  and  hilly  agricultaral 
counties  in  England,  and  plough  and  break  up  the  farm  lands  for  the  fanner  for 
hire,  charging  from  5s,  to  15^.  per  acre  for  the  work,  on  precisely  the  same 
principle  as  the  great  tlu-eshing  machines  in  the  west  travel  from  farm  to  farm 
and  from  county  to  county,  through  the  working  season.  The  first-class  steam 
plough  will  average,  one  year  with  another,  1,500  acres  of  land  per  season. 


CLIMATE  OF  THE  PACIFIC  COAST. 


By  Prof.  E.  C.  Merrick.  Washington,  D.  C. 


From  the  analomes  of  continental  position,  the  climates  of  our  Pacific  coast 
are,  in  fondamental  character,  closely  assimilated  to  those  of  the  western  coast 
of  the  eastern  continent.  Among  the  more  striking  points  of  resemblance  may 
be  noted  the  abrupt  northern  deflection  of  the  isotheniial  cuitcs.  A  single 
example  from  Blodgett's  charts  will  sufficiently  illustrate  this  point. 

The  annual  isotherm  of  50**  Fahrenheit  passing  through  London,  England, 
latitude  51^  30^  north,  is  depressed  southward  more  than  10°  in  crossing  the 
Atlantic,  striking  the  American  coast  near  New  York  cit}'-,  latitude  40°  42'  north. 
The  northern  deflection  of  this  isotherm  on  the  European  coast  is  obviously  the 
result  of  the  system  of  warm-water  currents  springing  from  the  Gulf  Stream. 
These  currents  bear  the  heated  waters  of  the  tropical  seas  diagonally  across  the 
Atlantic,  ameliorating  the  rugged  northern  coast  climates  of  Europe,  and  placing 
them  upon  a  par  with  opposite  American  coast  climates,  at  least  10  degrees 
farther  south. 

The  same  isotheiTu  of  50°  Fahrenheit  passes  nearly  west  across  the  American 
continent  to  longitude  103°  west,  where  the  elevation  of  the  Eocky  mountain 
plateau  causes  it  to  dip  suddenly  southward  as  far  as  the  latitude  of  Santa  ¥6 ; 
thenco  crossing  the  Rocky  mountains  westwardly  it  ti'ends  northwest,  almost  par- 
allel with  the  Pacific  coast,  to  the  north  end  of  Vancouver's  island,  latitude  51^ 
30'  north,  about  thp  same  northing  as  upon  the  European  coast.  Mr.  Blodgett's 
later  examination  of  the  meterological  observations  made  in  Alaska  by  the  Rus- 
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ttan  government  during  a  series  of  years,  presents  remarkable  confirmations  of 
this  northward  tendency  of  the  isotherms  on  our  western  coast.  Tbe  annual 
iBotberm  of  40°  Fahrenheit,  coclsting  northward  through  the  southern  part  of 
Alaska,  curves  westwardly  across  the  peninsula  to  the  northward  of  tbe  Aleutian 
islands,  and  bends  rapidly  southward  on  approaching  the  Asiatic  coast. 

Maury,  in  his  "Physical  Geography  of  the  Sea,"  indicated  the  qanse  of  this 
isothermal  elevation  in  a  system  of  warm-water  currents,  similar  to  the  Atlantic 
Gulf  Stream,  and  its  branches.  Only  the  rudimentaiy  points  of  the  Pacific  sys- 
tem of  currents  were  then  known ;  but  Maury's  theory  has  since  been  amply 
verified  by  later  and  very  careful  observation.  Captain  Kerhallet,  of  the  French 
imperial  navy,  in  his  "General  Examination  of  the  Pacific  Ocean,"  has  clearlv 
traced  the  analogue  of  the  Atlantic  Gulf  Stream  in  the  ''Japan  current"  of  navi- 
gators, caMed  by  the  Japanese  themselves  "Kuro  Siwo,"  or  black  stream,  from 
its  dark  color,  in  which,  as  well  as  in  other  remarkable  points,  it  strongly  resem- 
bles its  Atlantic  congener. 

This  Japanese  current,  or  Kuro  Siwo,  results  from  two  currents  of  heated  water 
from  the  Indian  ocean,  one  passing  through  the  straits  of  Malacca  and  the  China 
sea^  and  the  other  skirting  the  eastern  coast  of  the  Philippine  islands,  at  the 
northern  extremity  of  which  they  unite  opposite  the  Japan  islands ;  this  united 
current  again  divides  its  main  branch,  trending  east-northeast,  strikes  our  Pacific 
coast  about  midway  between  Vancouver's  island  and  Sitka  island.  The  waters 
of  the  current  near  its  southern  edge,  latitude21°  2(y  north,  longitude  163*^  20' west, 
were  found  by  M.  De  Tessau,  commander  of  the  French  ingBJbe  Venus,  to  be  4^ 
30'  Fahrenheit  hotter  than  those  just  outside  thp  current ;  a  difierence  which 
would  have  been  much  greater  if  the  observation  had  been  made  with  water  from 
the  main  axial  line  of  the  current. 

On  the  24th  of  January,  1856,  Lieutenant  Silas  Bent,  United  States  navy,  read 
before  the  American  Geographical  and  Statistical  Society  of  New  York  a  very 
learned  and  able  memoir  upon  the  Kuro  Siwo,  from  which  the  following  passages 
are  taken : 

The  soiUningr  influence  of  the  Knro  Siwo  is  felt  on  the  coasts  of  Oregon  and  California, 
but  in  a  less  degree,  perhaps,  than  that  of  the  Gulf  Stream  on  the  coasts  of  Europe,  owing  to 
the  greater  width  of  the  Pacific ;  still  the  winters  are  so  mild  in  Puget  sound,  latitude  AB^ 
north,  that  snow  rarely  falls  there,  and  the  inhabitants  are  never  able  to  fill  their  ice  houses  for 
the  summer ;  and  vessels  trading  at  Petropaulovski,  and  tbe  coast  of  Kamschatka,  when 
becoming  unwieldly  from  the  accumulation  of  ice  on  their  hulls  and  rigging,  run  over  to  a 
higher  latitude  on  the  American  coast,  and  thaw  out  in  the  same  manner  as  vessels  frozen  up 
on  our  (Atlantic)  coast  retreat  to  the  Gulf  Stream  until  favored  by  an  easterly  wind. 

•  The  impact  of  the  Kuro  Siwo  upon  our  western  coast  is  more  feeble,  on  account 
of  the  greater  mass  of  intervening  ocean  water,  than  the  impact  of  the  Atlantic 
Gulf  Stream  upon  the  European  coast,  and  consequently  it  is  less  potential  iii 
directly  elevating  temperatures.  But  any  deficiency  resulting  from  this  cause  is 
amply  compensated  by  the  narrowness  otjBehring^s  strait,  through  which  a  much 
smaller  volume  of  floating  ice  and  cold  Arctic  waters  is  discharged  than  those 
immense  masses  of  both  which  sweep  down  into  the  Atlantic,  rapidly  absorbing 
the  heat  brought  up  by  the  Gulf  Stream.  The  projecting  peninsula  of  Alaska, 
with  its  out-lymg  islands,  also  deflects  far  to  the  westward  the  reactionary  arctic 
cun'ents,  and  protects  our  western  climates  from  their  depressing  influence..  The 
southeast  winds,  laden  with  moisture  fi'om  the  tropical  atmosphere  of  the  ocean, 
prevail  along  the  coast  during  the  winter  or  rainy  season.  Their  latent  heat,  set 
free  by  precipitation,  combines  with  general  influence  of  the  Kuro  Siwo  in  ele- 
vating the  temperature  and  bending  northward  the  isothermals.  These  facts  are 
Bufiicient  to  show  why  Puget  sound  is  on  a  par  with  Now  York  city,  while  Brit- 
ish Columbia  and  the  southeiii  pait  of  Alaska  are  found  within  tlie  same  climatic 
parallels  as  northern  New  York  and  New  England. 

There  are,  however,  some  veiy  remarkable  and  impoitant  minor  variations 
from  the  coast  climates  of  Europe,  in  those  of  our  Padflc  coast.    These  are 
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e0pe6ially  appreciable  in  tbe  Bensible  climate,  and  in  all  its  practical  velatiaiifl. 
Finity  tliere  is  found  along  tbe  Pacific  eoart  an  nnezpocted  lowering  of  tbe  nor- 
mal carve  of  temperature  tbrou^  socceasive  boors  of  tbe  day,  and  tbfougb  sac- 
eessive  montbs  of  tbe  year.  In  otber  words,  tbe  tbeoretiis  -  temperature,  wbicb 
sbonld  bave  resulted  £tx>m  known  conditions,  is  modified  and  depressed  by  causes 
bitfaerto  unsuspected,  but  now  matter  of  both  common  and  scientific  observation. 
Among  the  cases  of  this  bitberto  depaainne  from  tbe  theoretic  standard  is  found 
the  peculiar  play  of  tbe  oceanic  currents.  In  its  passage  through  the  immense 
volume  of  tbe  Pacific  ocean  the  Kuro  8iwo  has  parted  with  its  surplus  heat,  and 
has  also  incOTporated  some  of  the  cold  waten  of  the  reactionary  arctic  currents  ,* 
while  it  has  raised  tbe  genial  tempemture  of  both  air  and  sea  it  has  become  a 
current  of  comparatively  cold  water  itself.  On  reaching  our  coast  it  divides 
itself  into  two  branches,  one  of  which  flows  along  the  coasts  of  Oregon  and  Cali- 
fornia, sensibly  depressing  the  local  climates  of  the  coast.  This  depressing  infin* 
ence  is  pxurticularly  appreciable  in  such  localities  as  San  Francisco  and  Monterey, 
producing  a  degree  (k  cold  in  midsummer  which  is  felt  as  a  harsh,  abrupt  and 
unnatural  displaeement  of  normal  conditions.  It  is  reinfcnrced  by  the  cool  north- 
west winds  prevailing  from  June  to  November.  The  scope  of  this  reactive  ten- 
dency, however,  is  limited  to  the  local  climates  of  the  coast. 

Another  and  very  imp^tant  difference  between  the  dimates  of  our  Pacific 
ooasi  and  those  of  Europe  is  found  in  the  comparatively  narrow  range  of  baio- 
matric  and  tbennometrio  oscillation.  These  ara  bat  tbe  scientifio  expression  of 
thoae  conditions  of  majestic  equability  which  first  suggested  tbe  name  Pacific,  a 
name  the  significance  and  appropriateness  of  wbidi  b^ome  more  striking  as  our 
knowled^  of  it  inoeases.  For  this  veiy  remarkable  exception  firom  extremes 
of  variations  our  western  coast  is  indebted  to  the  great  width  of  the  Pacific 
ocean.  The  hurricanes  venerated  in  that  mighty  oauldron  of  atmospheric  forces 
tbe  Gulf  Stream,  are  hurled  across  the  narrower  volume  of  the  AtLantio  with  a 
force  sufficient  to  be  severely  felt  upon  tbe  coast  of  £urope.  Storms  entirely 
analogous,  and  accompanied  by  electric  and  calorific  changes  equally  marked, 
^vail  upon  tbe  Asiatic  coast,  and  have  been  traced  some  distance  along  the 
Kur#  Siwo ;  but  the  mighty  mass  of  tbe  Pacific  waters  calmly  absorbs  their 
fury,  and  prevents  their  disturbing  force  from  reaching  our  shores.  The  atmos- 
pheric changes  of  tbe  Pacific  coast  are  consequently  more  uniform  and  of  minor 
range.  Comparing  the  averages  of  winter  and  summer  temperature  along  the 
isowermal  line  of  50°  Fahrenheit,  the  variations  on  the  Atlantic  eoast  are  found 
to  be  double  those  on  the  Pacific.  As  a  specimen  of  extreme  variation  a  little 
fiartber  south,  it  maybe  stated  that  the  mean  range  of  winter  temperature  at  San  Fran- 
dsCo  from  tbe  mean  of  July  is  only  6^  3(^  Fahrenheit,  whereas  tbe  variation  at 
Washington,  D.  C,  is  44^  3<K  Fahrenheit,  or  more  than  five  times  as  great. 

This  absence  of  disturbing  meteorol<^cal  forces,  as  indicated  by  this  narrow 
range  of  barometric  and  of  thermometric  oscillations,  is  sufficient  to  account  for 
that  freedom  from  explosive  electricity  which  enables  the  climate  of  California 
to  meet  so  accurately  tbe  delicate  requirements  of  thesilk  culture.  The  deficiency 
of  electrical  excitement,  and  especially  the  absence  of  atmospheric  concussion,  with 
otber  favorable  conditions,  secure  the  practicability  of  four  crops  of  silk-worms 
during  tbe  growing  season ;  a  fact  tbe  influence  of  which  upon  the  productive 
industry  of  the  country  is  beyond  all  present  estimate. 

A  still  more  prominent  point  of  difference  between  our  Padfic  climates  and 
those  of  Europe  is  found  in  tbe  periodicitv  of  rain.  The  arrangement  of  tbe 
year  into  two  seasons,  wet  and  dry,  insteaif  of  four,  is  found  only  in  tbe  lower 
latitudes  of  Europe  and  Africa.  On  tbe  Pacific  coast  it  is  observable,  north  of 
the  Columbia  river,  as  far  as  tbe  48th  parallel.  Nearly  all  the  rain  of  Cali- 
fornia falls  between  November  and  June.  According  to  Blodgett's  hyetal 
charts,  the  annual  fall  of  rain  in  that  State  is  about  22  inches,  decreasing  south- 
ward to  the  Colorado  desert,  where  it  amounts  to  almost  nothing.     In  the  northern 
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part  of  th^  State,  and  on  the  wefitem  elope  of  the  Sieira  Nevada,  the  lange  k 
stated  at  35  inches  per  annum.  The  genaml  average  ie  about  half  that  of  the 
Statea  cast  of  the  tf  isslfieippL  This  average  increaeee  northward.  At  Hum- 
boldt'it  is  about  45  inches,  and  at  Vaneonver's  island  about  65  inches  per 
n.Ti^fi»,  At  Port  Townsfaendf  on  Fuget  eoimd,  the  distinetion  between  the  wet 
and  &e  dry  season  is  practically  obliterated,  the  fall  of  rain  being  distributed 
throc^out  the  year.  On  Sitka*  island  it  becomes  excessive;  the  mean  annual 
doposit  being  69.90  inches. 

This  feature  of  tho  Pacific  climate  finds  its  explanation  partly  in  the  peculiar 
cfaorograpfay  of  the  eountiy.  The  Siecra  Nevada,  exceeding  in  altitude  the 
Bodqr  mountaina,  stands  Hke  a  wall  {rom  6,000  to  8,000  feet  high^  practically 
bisecdng  the  lower  and  rain-bearing  stsata  of  the  atuMMpfaere*  This  renden 
the  c&n^Ae  of  the  western  slope  essentially  aa  insular  one,  or,  at  Least,  modified 
to  a  Tsry  limited  extent  by  contincntiCl  influeneea.  The  periodic  ocean  winda 
pcactieally  oo&tiol  precipitation*  During  the  winter  or  rainy  seasons  these  azo 
from  the  southwest,  south^  or  southeaet,  blowing  from  the  saturated  atmosphms 
of  the  iniertropieal  ooean ;  they  not  only  assist  in  raising  the  winter  temperatnve, 
but  also  supply  the  copious  moisture  precipitated  during  the  rsiny  season. 
Daring  the  dry  season  the  prevailing  ooean  winds  are  from  the  northwest  Even 
if  these  dbonld  become  saturated  in  blowing  over  the  colder  waten  of  the  north 
Paci&s,  they  could  not  condense  into  rain-clouds  in  passing  over  the  land,  the 
eaceeasive  radiadon  of  the  summer  pasehed  suii&ce  elevating  then*  temperature 
above  the  point  not  only  of  precipitation,  bat  also  of  condensation.  But  this 
absorption  of  surplus  suiface  heat  also  lowers  the  summer  temperature  and 
comlHnes  with  other  influences  in  limiting  the  thermometric  range  before  alluded  to. 

These  general  controlling  elements  combining  with  the  unique  chorographic 
features  of  the  eounky,  give  rise  to  a  matchless  versatility  of  local  climates. 
These  acting  upon  a  soil  of  exquisite  fertility,  yield,  in  answer  to  intelligent 
agriculture,  a  variety,  luxuriance,  and  delicacy  of  produedon,  esculent,  c^eal, 
fibrous,  and  fruital,  unparalleled  on  the  faoe  of  the  earth.  The  salubrity  of  these 
climates,  with  a  few  local  exceptions,  is  unsurpassed.  Thmr  freedom  from 
injurious  variation  was  a  matter  of  common  report  long  before  it  was  verified  by 
scientific  observation.  The  climate  of  California  has  been  described  by  the 
most  trustworthy  obsarvers  as  genial  and  invigorating.  The  most  active  out- 
door labors  may  be  performed  at  all  seasons  of  the  year,  and  at  all  hours  of  the 
day,  even  in  the  most  sultiy  valleys.  This  results  from  the  dryness  of  the 
atmosphere,  which  prevents  the  few  hot  days  from  being  at  all  enervating. 
Such  a  thing  as  a  hard  winter,  as  understood  east  of  the  Mississippi,  is  unknown 
even  as  far  north  as  Washington  Territory.  All  reportSi  both  common  and 
scientifio,  seem  to  -coincide  in  the  statement  Ihat  the  Padfic  coast  presents  the 
most  desirable  conditions  of  climatic  influences  upon  earth. 
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We  of  the  latter  half  of  the  19th  century  live  in  better  houses  than  om*  fathers 
had;  we  surrou&d  ourselves  with  more  luxuries;  we  work  harder,  those  of  us 
who  do  work,  and  we  probably  take  more  real  comfort.  We  were  bred  to  think 
that  a  farmer's  bam  should  be  bigger  and  better  than  his  house,  and  when  we 
saw  fine  large  bams  and  <nit-buildmgs,  well  kept  and  neat  in  their  surroundings, 
we  were  quite  of  a  mind  to  excuse  a  lack  of  taste  and  order  about  the  dwellijig. 
For  many  years  there  have  been  those  who  mourned  over  the  evidence  of  effeia- 
inate  ease  and  luxury  which  has  evinced  itself  in  more  commodious  and  con* 
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venient  farm-houses,  especially  noticeable  in  the  older  and  more  thriving  States. 
This  only  shows  that  fanners  with  tolerable  out-buildin^s  provide  the  comforts 
of  modem  civilization'  for  their  families  before  they  rebmld  their  bams.  Never 
theless,  we  attribute  many  of  the  new  bams  to  the  old  feeling  that  the  honse  of 
a  good  farmer  must  not  eclipse  his  bam.  However  this  may  be,  large  and  excel- 
lent bams  have  greatly  multiplied  of  late,  and  many  of  them  are  planned  and 
built  upon  principles  of  sound  science  and  the  most  rigid  business  economy. 
Such  an  one  is  here  presented  and  explained  by  prospective  elevations  and  dia- 
grams. 

David  Lyman,  of  Middlefield,  Connecticut,  is  a  man  of  enlarged  views.  Bom 
and  bred  a  fEirmer,  he  lives  upon  the  same  farm  his  ancestors  have  occupied  for 
the  last  four  generations.  He  has  given  employment  to  the  water-power  of  an 
adjacent  stream,  and,  as  farmer,  manufacturer  and  merchant,  applies  the  principles 
of  thrift  most  rigidly  to  every  branch  of  his  business.  The  result  is,  if  he  invests 
money  in  any  business  venture,  it  is  with  the  expectation  of  its  returning  ^ood 
interest,  simply  in  a  pecuniary  point  of  view.  The  bam  of  which  we  write  is  an 
investment  of  this  character,  and,  however  much  convenience  has  been  consulted, 
simple  and  rigid  economy  has  never  been  sacrificed. 

One  is  stmck  at  first  sight  with  the  substantial  character  of  the  straoture,  and 
the  more  thorough  the  scratiny  the  more  will  this  be  seen.  From  pinnacle  to 
foundation,  nothing  has  been  slighted ;  ail  the  work  has  been  well  done ;  the 
timber  is  sound,  the  framing  correct,  braced,  bolted,  and  counter-braced ;  and  the 
'  same  thoroughness  is  exhibited  in  every  part. 

GENEBAL  PBINCIPLES. 

A  modem  American  barn  npon  a  farm  where  a  general  mixed  husbandry  is 
practiced  ought  to  include  under  one  roof,  or  at  least  in  one  building,  including 
wings,  all  the  accommodations  furnished  by  the  collection  of  buildings  which 
usually  form  so  nondescript  a  group  around  any  old  farm  homestead.  Associa- 
tions may  cluster  around  the  old  hearthstone  which  has  warmed  half  a  dozen 
successive  generations,  which  might  lead  to  the  maintenance  in  good  repair  of 
the  old  house,  but  no  such  claims  to  consideration  can  save  the  inconvenient  old 
bams  and  sheds.  One  good  building  takes  the  place  of  a  score  of  others  of  all 
ages  and  as  diverse  in  character  as  ingeniously  inconvenient.  This  building  is 
the  common  shelter  for  the  gamered  crops,  for  stock,  tools,  and  manure.  It 
must  be  arranged  to  save  labor  to  the  last  extent ;  that  is,  to  make  little  labor  and 
time  on  the  part  of  farm  hands  go  as  far  as  possible.  To  this  end  both  the  coarse 
fodder  and  the  grain  should  be  stored  above  and  pass  naturally  and  easily  down- 
ward to  the  stock,  the  former,  if  desirable,  being  chopped,  and  the  latteij  ground, 
before  reaching  the  feeding  floor.  The  law  of  gravitation  should  again  be 
employed  to  save  labor  in  cleaning  stables  artd  collecting  the  manure  in  the 
cellars. 

It  matters  little  how  careful  and  excellent  the  hired  men  may  be  j  daily  inspec- 
tion by  the  proprietor  or 'some  responsible  person  is  imperative.  This  must  be 
thorough,  and  in  a  well-planned  bam  it  should  be  very  easily  and  quickly  made. 
The  constraction  and  arrangement  of  all  the  interior  should  be  so  simple  and 
adapted  to  its  ends  that  it  will  be  easier  for  the  hands  to  keep  everything  right 
than  otherwise,  and  such  also  that  every  tool  out  of  place,  every  uncleanly  spot, 
or  slighted  piece  of  work,  will  show  itself  to  the  inspector  and  enter  a  complaint 
against  the  negligent  servant. 

Light  is  exceedingly  important  to  the  health  of  animals  and  to  the  convenience 
of  laborers,  as  well  as  to  the  accuracy  of  the  inspection,  Besides,  plenty  of 
windows  will  obviate  tlje  necessity  of  lantems  in  winter  fully  an  hour  a  day, 
morning  and  evening,  thus  avoiding  no  little  danger  from  fire.  In  barn-build- 
ing we  soon  reach  the  limit  of  large,  square,  or  nearly  square,  stractures,  and  in 
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Mr.  Lyman's  Vara,  if  for  no  other  reason,  the  desirableness  of  light  for  the  breed- 
ing €tock  wonld  have  led  to  the  throwing  out  of  the  wings  for  their  accommoda- 
tion, and  which  may  be  indeifinitely  extended  should  the  faim  become  capable 
of  carrying  a  much  larger  number  of  animals  than  at  present. 

Fresh  air  kept>  in  a  barn  is  perhaps  more  important  than  anything  else  for 
the  health  of  stock.  In  respect  to  provision  for  the  most  thorough  ventilation 
of  all  parts  of  the  structure  this  barn'  may  be  regai'ded  as  a  model.  Flowing 
water  on  the  feeding-floor,  and  in  the  yards,  is  a  eonvenionco  which  can  hardly 
DC  overestimated,  and  in  a  cold  climate  especially  its  value  is  very  great.  There 
is  great  danger  of  cow«  and  unshod  cattle  hurting  themselves  in  being  driven 
over  icy  paths  to  water,  and  it  is  a  vast  saving  of  labor  to  have  an  unstinted 
abundance  at  command  wherever  it  is  most  needed.  Mr.  Lyman  has  it  brought 
in  pipes  from  an  unfailing  source  and  delivered  on  the  stock  floor  and  in  the  yards. 

t 

DESCRIPTIOlf  OF  THE  BAHIT. 

To  gain  an  idea  of  the  building  the  reader  will  do  well  to  glance  first  at  the 
ground  plans.  Figs.  4,  5  and  6,  and  then  at  the  peispective  elevations.  It  will 
be  observed  that  the  barn  stands  upon  a  side-hill,  which  slopes  to  the  east ;  that 
there  are  three  distinct  floors,  and  that  the  structure  consists  of  a  main  building 
and  two  wings,  in  dimensions  as  follows:  Main  building  55  by  SO  feet;  the  east 
wing  is  56  feet  long  and  31.J  feet  widej  the  south  wing  is  56  feet  long  and  35 
in  width ;  total  length  from  north  to  south,  136  feet. 

Fig.  1  gives  a  view  of  the  bam  from  the  northwest,  showing  entrances  to 
two  floors.  The  diive-ways  to  the  hay  or  storage  floor  rise  gently  to  reach  the 
required  height,  and  are  walled  by  substantial  masonr}-.  The  enclosed  spaces 
^next  the  building  shown  in  Fig.  i,  and  indicated  by  dotted  lines  in  Fig.  6,  are 
areas  to  afford  light  and  air  to  the  stock  floor.  The  hay  and  grain  Tofts  are 
famished  throughout  with  plumbs,  hay  forks,  and  travellers,  there  being  not  less 
than  six  railways  for  the  travellei*s  carrying  the  forks  to  rati  to  and  fro  upon 
The  fcrk  at  work,  Dedrick's  hoisting  machines,  and  the  weights  and  pulleys 
which  are  used  to  pull  back  the  empty  fork,-  are  seen  in  the  engraving.  The 
approach  to  the  stock  floor  is  by  a  slight  decline  from  the  road,  and  the  arrange- 
ment is  such  that  a  vehicle  may  bo  conveniently  diiven  in  at  one  door  and  oat 
at  the  doors  in  either  the  north  or  south  end  of  the  building. 

Fig.  2  is  the  view  from  the  northeast.  We  see  hero  tne  east  wing  ai^d  the 
cellar  or  basement  wall,  with  the  doors  and  windows  communicating  with  the 
hog-pen,  &c.,  as  shewn  in  the  ground  plan,  Fi^.  4.  The  doors  (D)  are  sob- 
pended  upon  rollers  upon  which  they  slide.  The  windows  are  suspended  by 
lunges  £rom  the  top,  and  swing  open  inside. 

Fig.  3  is  the  view  from  the  southeast,  showing  the  cattle  yards,  both  wings, 
the  cellar,  &;c.  The  approach  to  the  cattle  door  of  the  east  wing  is  not  as  steep 
as  it  appears  in  the  drawing.  Circular  tanks  of  boiler  iron  are  filled  with  con- 
stantly flowing  water  in  each  yard.  The  rail  fence  and  gates  shutting  off  the 
cellar  from  the  yard  are  movable;  the  posts  at  either  end  being  '<  stepped  "into 
sockets,  like  mortices,  left  in  the  wide  bases  of  the  brick  piers.  Two  men  in  a 
few  minutes  will  remove  them  all  and  throw  cellar  and  yard  together,  thus  giv- 
ing the  cattle  shelter  in  either  winter  or  summer.  Any  portion  of  the  cellar 
may,  in  the  same  way,  be  fenced  off  or  opened  to  the  yard. 

Fig.  4  is  the  ground  plan.  The  heavy  black  lines  indicate  the  stone  wall, 
which,  in  part,  supports  the  bank  of  earth  on  the  up-hill  side.  At  the  ends, 
where  the  cellar  floor  is  about  on  a  level  with  the  surface,  the  wall  is  laid  2^  feet 
lower,-  at  other  points  not  so  low.  Under  the  outer  edge  of  the  entire  founda- 
tion drains  are  laid  with  a  grouting  of  stones  and  cement  over  them.  These 
prevent  any  undesirable  effects  of  frost.  The  whole  floor  is  grouted  three  inches 
deep  with  stones,  topped  with  sharp  gravel,  and  covered  with  cementt    The 
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Bwkre  are  permiuaiently  confined  in  the  pens,  in  wbioh  indications  of  feeding 
tarooghs  are  seen,  but  aie  aHowed  tke  range  of  the  enUro  ^aoe  beneath  the  Wings 
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ivhenever  it  is  desirable.  The  only  thing  peculiar  about  the  hog-pens  is  .the 
ezoeedingly  simple  arrangements  for  feeding.  Common  wooden  troughs  are  set 
upon  wide  movable  platforms;  these  are  too  heavy  for  the  hogs  to  move;  they 
are  easily  kept  clean,  and  if  anything  is  spilt  it  is  not  wasted,  but  falling  upon 
llie  platform  is  eaten  up.  The  cellar  is  arranged  so  that  it  may  be  divided  by 
cross-partitions  in  any  way  that  may  be  convenient.  Part  may  be  used  for  cattle 
part  for  tools  or  carts.  A  root  cellar,  18  by  50  feet,  on  this  floor,  affords  storage 
for  about  6,400  bushels  of  roots,  safe  from  frost  and  not  warmer  than  the  adjacent 
earth.  This  cellar  may  be  subdivided  into  three  or  more  bins.  The  roots  are 
put  in  by  chutes. 

Fig.  5  is  the  plan  of  the  stock  or  feeding  floor,  nine  feet  four  inches  high  in  the 
clear  passing  in  by  the  western  door,  where  the  horses  and  wagon  are  seen  enter- 
ing in  Pig.  1.  We  have  on  the  right  a  very  large  carriage  room,  shut  off  from 
the  floor  by  an  immense  sliding  door.  On  the  left  is  a  neatly  finished  room 
called  the  harness  room,  in  which  is  a  stove  for  warmth  in  cold  weather;  imme- 
diately in  front  are  the  horse-stall,  and  on  all  sides  the  spacious  floors  where  horses 
are  cleaned,  and  where  hoi*ses  harnessed  to  vehicles  may  be  tied.  There  is  a 
dear  passage  through  the  bam  from  the  north,  to  the  south  end,  the  stairs  to  the 
hay  floor  being  lifted  and  fastened  up  out  of  the  way.  The  wings  are  occupied 
by  cattle  stalls ;  those  in  the  ttouth  wing  being  wide  and  calculated  for  fattening 
oxen;  those  in  the  east  wing  adapted  to  cows  and  young  stock.  In  the  rear  of 
the  cattle  stalls  a  double  line  indicates  the  channel  for  collecting  the  liquid 
manure,  and  the  points  marked  c  are  openings  through  which  the  manure  is  dropped 
into  the  cellars.  The  letters  w  and/  show  the  position  of  the  water  trough,  and 
the  trough  for  mixing  tiie  feed.    The  cattle  have  access  to  the  yard  &0Qgh 


Digitized  by 


Google 


MODEL  FABK  BUILBIH08. 


287 


gmall  doorgy  marked  D,  in  the  soath  wing,  and  where  the  curved  dotted  line  near 
the  Old  of  the  east  wing  indioatetf  the  inclined  plane  by  which  they  pam  to  the 


Fig.  5. 


yard.  There  is  an  arched  vanlt,  well  lighted^  nnder  the  drive-way  and  entrance 
to  the  threshing  floor  of  the  main  bnilding.  This  is  perfectly  fire-proof,  and 
forms  a  commodions  boiler  and  engine-room,  with  space  for  considerable  fnel. 
The  steam  pipes  for  cooking  the  feed  pass  through  holes  in  the  wall  npon  the 
feeding  floor. 

At  present  horse-power  is  employed  for  threshing  and  sawing,  hay  and  stalk- 
cutting  j  but  the  plan  is  to  employ  steam  power  eventually  as  the  most  economical, 
the  waste  steam  to  be  used  for  steaming  hay  and  roots,  and  to  this  end  the  loca- 
tion of  tho  engine-room,  contiguous  te  and  below  the  threshing  floor,  is  exactly 
right. 

Fig.  6  is  the  storage  floor.    Here  all  the  hay,  grain,  straw,  and  stalks  are 
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stored.     Two  tliresbing , floors,  IG  feet  wide,  cross  the  building,  being  entered 
from  the  west*     On  one  of  these  is  a  hay  scale,  and  there  is  abundant  room  upon 

Fig.  6. 
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the  other  for  a  horse  power  and  hay  cutter,  by  which  most  of  the  coarse  fodder 
is  chopped  up  before  being  delivered  at  the  feed  trough  on  the  floor  below. 
Each  grain  and  meal  bin  communicates  by  a  chute  with  the  feeding  floor,  where 
its  contents  may  be  drawn  off.  The  greater  part  of  this  floor  is  occupied  by  the 
immense  hay  mows  through  which  pass  the  four  great  yentilators  coming  from 
the  feeding  floor.  Doors  open  with  the  ventilating  trunks  at  difierent  heights, 
so  that,  when  desirable,  liay,  sti-aw,  oats  in  the  sheaf,  &c.,  may  be  thrown  down 
to  the  stock.  From  this  flbot  there  are  stairs  which  ascend  to  the  cupola  or 
observatory,  from  which  an  extensive  view  is  had  of  the  fann  and  of  the  surround- 
ing countiy  for  many  miles. 

The  horse  stables  throughout  the  bam  are  very  airy  and  roomy.  There  are 
three  loose  boxes  as  shown  in  Fig.  5,  one  12  feet  square,  for  horses,  and  two  some- 
w^hat  smaller,  which  are  used  for  horses,  or  as  lying-in  stalls  for  cows.  The 
horse-stalls  are  models  of  convenience  and  excellence.  They  are  shown  in  Fig. 
7-  Each  has  the  following  dimensions:  10  feet  from  front  to* rear,  five  feet  one 
mch  wide,  nine  feet  four  inches  high.  The  stalls  are  separated  by  plank  parti- 
tions 4 J  feet  high,  surmounted  by  strong  woven-wire  cloth  extending  two  feet 
higher.  The  same  style  of  partition  forms  the  front  of  the  stalls.  The  hay- 
rack is  of  iron  in  one  corner,  and  an  iron  feed  box  is  in  the  opposite  comer,  acces- 
sible to  the  ffroom  from  the  passage  way  in  front  of  the  stalls  by  a  small  door  in 
the  wire  cloth.  There  are  two  floors,  the  lower  one  being  laid  of  2-inch  chestnut 
plank,  with  cleats,  half  an  inch  thick,  covering  the  cracks  between  the  planks. 
Upon  this  water-tight  floor  is  another  made  in  three  parts;  for  two  feet  at  the 
upper  end  the  floor  is  of  white  oak  plank  nailed  fast  ]  the  rest  of  the  floor  is 
formed  of  narrow  oak  plank  fastened  together  by  strong  oak  cleats  let  in  flush 
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8o  as  to  form  two  dooi's,  as  it  wer^  hinged  at  either  side,  so  as  to  be  lifted  and 
set  up,  as  shown  in  Fig.  7,  for  the  perfect  cleansing  of  the  lower  floor.     A  ohan- 

Fig.n. 


nel  at  the  rear  carries  off  the  mine,  and  the  solid  manure  is  thrown  into  the  cellar 
through  the  trap-cloor  seen  open  in  Fig.  7,  and  indicated  by  c  c  c  in  Fig.  5. 

CATTLE   STALLS. 

Between  the  cattle  stalls  in  the  south  wing  (Fig.  5)  there  is  a  passage  way 
ten  feet  wide,  through  which  carts  with  green  food,  roots,  &c.,  may  be  driven, 
making  a  complete  system  of  soiling  in  summer  practicable  and  convenient. 
The  passage  way  through  the  east  wing  is  not  quite  so  wide,  but  might  easily 
be  used  in  the  same  way.  All  the  cattle  stalls  aie  made  upon  the  same  principle, 
though  of  difierent  sizes,  for  fattening  cattle,  milch  cows,  aud  young  stock. 
The  cow  stalls  are  repjesentec^  in  Fig.  8^  The  feeding  boxes  are  2.J  feet  wide, 
the  floors  !Sh  feet  from  the  feeding  trough  to  the  gutter,  which  is  14  inches  wido 
19 
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and  the  passage  in  the  rear  is  3  feet,  making  in  all  al>oat  12  feet  for  the  stalls. 
The  stalls  are  6  J  feet  wide,  arranged  for  two  animals,  which  ax'e  fastened  by  a  neck- 


strap  or  chain  attached  to  a  short  chain  and  ring,  playing  up  and  dowto  upon  a 
rod  bolted  to  the  partition  between  the  stalls,  as  seen  in  Fig.  8.  A  perpendicu- 
lar rack  is  in  front  of  the  manger,  and  a  shutter  (seen  open  in  Fig.  8)  is  hinged 
below  it,  and  when  open  is  held  in  an  inclined  position  by  a  chain.  This  affords 
space  for  a  good  forkful  of  hay  between  the  bhutter  and  the  rack.  Great  economy 
of  space  is  thus  secured,  for  the  encroachment  upon  the  gangways  is  rarely  of 
any  inconvenience,  and  Avlien  carts  are  driven  through  it  is  easy  to  close  the 
shutters. 

Light  and  air  are  abundantly  provided  for  the  stock,  as  any  one  may  see  by 
even  a  casual  inspection  of  the  plans.    In  fact;  these  are  the  first  features  that 
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impress  any  one.  The  yentilating  trcmks  are  four  feet  square,  and  rise  from  the 
feeding  floor  directly  to  the  roof,  where  they  terminate  in  Emerson's  ventilatara 
of  the  largest  size.  The  cnrfent  of  air  caused  by  one  of  these  is  at  all  times 
perceptible,  and  usually  amounts  to  a  considerable  wind.  The  windows  on  the 
stock  floor  are  very  numerous,  and  are  each  provided  with  two  glazed  sashes, 
hung  by  weights,  so  that  any  one,  or  all,  may  bo  opened  to  any  degree  desired, 
making  the  floors  cool  and  airy  in  the  closest  weather. 

The  yards  open  to  the  south  and  east,  and  are  so  arranged  that  the  wash  may 
be  turned  to  flow  into  tanks  for  wetting  down  the  manure  in  the  cellar,  which 
operation  is  frequently  necessary,  especially  in  summer.  The  water  from  the 
eaves  is  all  conducted  off,  none  comes  into  the  yard,  and  there  is  no  necessity 
for  husbanding  it. 

CONCLUSIOK". 

The  editor  of  the  American  Agriculturist,  who  is  familiar  with  the  bam,  thus 
writes  concerning  it : 

It  is  exceodioglj  roomy  and  comfortable  for  men  and  beasts  at  all  seasons.  It  tborongbly 
protects  animals  and  their  fodder,  witb  all  farm  products,  implements  and  manure,  from  the 
weather ;  effects  g^eat  saving  of  labor ;  is  subject  to  cosy  and  rapid  inspection ;  and,  not  least, 
it  is  easier  for  hired  men  to  keep  it  clean  and  in  order  than  to  do  otherwise.  Neither  caro 
nor  expense  has  been  spared  to  make  the  whole  structure  aa  substantial  and  convenient  as 
possible,  the  material  being  all  of  the  best  quality.  The  whole  subject  has  been  under  con- 
sideration, and  the  general  plan  formed  for  several  years.  Mr.  L.  did  not  build  nntil  he  felt 
snre  he  knew  exactly  what  he  wanted,  and  wiks  ready  to  secure  this  to  himself  and  his  children 
at  any  reasonable  cost. 

The  proprietor  furnishes  the  following  memoranda : 

Lower  timber,  white  oak,  12  by  14 ;  joists,  chestnut ;  floor,  chestnut ;  rest  of  the  frame, 
white  pine,  hemlock  and  spruce,  mainly  hemlock ;  the  lone  cross*beams  55  feet  long,  squared 
12  by  14  inches,  are  pine ;  threshing;  floors,  2|  inch  pine  plank,  grooved,  with  a  tongue  Inserted ; 
bay  floors,  If  inch  pine,  planed  and  matched,  laid  planed  side  dow&;      ^ — ^^    siding 

is  pine,  10  to  12  inches  wide,  planed  and  matched,  with  battenjng  of  tnis  f )   form, 

which  costs  no  more  than  plain.  The  roof  is  l^inch,  planed  and  matched  spruce,  well  slated, 
furnished  with  Otis*s  ligntning  rods.  The  architect  is  E.  G.  £nssell,  New  Haven;  the 
bnilder  Henry  E.  Woodward,  Thompson ville,  Connecticut. 

The  gables  on  tho  sides  of  the  bam  and  south  wing  give  great  strength  to  the  frame^ 
afford  light  to  the  floor,  and  in  summer  ^ive  a  splendid  draught  of  air  over  the  floor,  to  say 
nothing  of  the  beauty  added  to  the  building. 

A  cheap  barn  can  be  built  on  this  general  plan  of,  first,  basemont  for  manure,  roots  and 
ho^s ;  second,  floor  for  stock,  wagons,  and  toois ;  third,  floor  for  hay,  grain,  hay-scales,  &c; 
and  I  believe  that  a  farmer  may  get  for  the  same  money  onb-third  more  room  than  by  the  old 
plan. 


PHILADELPHIA  BUTTER. 


HOW  IT  IS  MADE. 

^*  Philadelphia  print''  is  known  in  the  central  cities  of  the  United  States  as 
batter  nnsnrpassed  for  sweetness,  solidity,  and  golden  color.  It  always  com- 
mands a  fancy  pricO;  and  is  ever  songht  with  an  avidity  that  makes  its  sale  a 
pleasure  rather  than  a  labor.  Excellent  butter  is  found  elsewhere,  as  in  New 
England,  New  York,  and  northern  Ohio,  but  inferior  qualities  are  the  rule  in  the 
dairy  sections  proper,  which  these  exceptions  only  prove ;  while  in  a  large  portion 
of  the  west  and  south  there  is  very  little  superior  butter,  a  considerable  quantity 
that  is  passably  good,  and  a  large  amount  not  fit  to  eat,  of  less  value  for  cooking 
than  good  lard,  and  unworthy  of  the  repute  of  the  American  farmer. 

Greater  advances  have  of  late  been  made  in  cheese-making  than  in  the  art  of 
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bntter-making.  The  factory  system  has  secured  uniformity  with  positive  pro- 
gress in  processes  and  knowledge  of  principles.  Bntter  dairies  ore  individaal 
and  isolated,  and  excellence  in  their  product  is  the  result  of  peculiar  caro  in  the 
manager,  and  special  adaptation  to  his  business.  It  is  of  the  utmost  importance 
that  the  very  best  modes  of  manufacture  should  be  understood;  that  the  dairy- 
man and  the  fanner's  wife  who  cares  for  the  smaller  dairy  of  the  ordinary  fann 
should  compare  their  processes  (which  they  may  now  deem  to  be  the  best  because 

*  they  know  no  other  better)  with  those  of  model  establishments,  and  learn  to 
stamp  a  higher  excellence  upon  the  yield  of  their  dairies.  The  difficulty  of 
obtaining  really  good  butter  in  the  city  markets  appears  to  be  increasing,  probably 
from  a  growing  fastidiousness  of  butter  eaters  as  well  as  from  the  increasing  dis- 
proportion in  numbers  of  consumers  and  producers.  This  fact  gives  urgent  and 
immediate  importance  to  efforts  for  improvement. 

The  best  Philadelphia  butter  con\es  mainly  from  Chester,  Lancaster,  and 
Delaware  counties.  A  committee  of  New  York  gentlemen  recently  visited  several 
of  the  dairies  of  Chester  county  as  representatives  of  an  incipient  organization, 
the  *' American  Jersey  Cattle  Club,"  designed  to  facilitate  the  work  of  publishing 

•  such  a  record  of  importations  and  pure  breeding  as  should  secure  the  integrity 
of  this  famous  daii^  breed. 

The  following  detracts  from  their  report,  written  by  George  E.  Waring,  jr., 
commence  with  a  description  of  the  dairy  of  Samuel  J.  Sharpless,  of  Street  Koa<l 
station,  in  Chester  county,  whose  cows  are  all  thoroughbred  Jerseys : 

The  milking  house  is  a  light  wooden  structure,  with  so  many  open  doors  and  windows  that 
it  is  hardly  more  than  a  shed.  In  the  winter  it  is  closed  up  and  used  as  a  stable  for  young 
stock.  In  size  it  is  ahout  22  feet  by  3G,  with  a  row  of  stanchions  on  each  side,  and  with 
mangers  in  which  a  little  bran  is  put  at  each  milking  time.  Each  cow  has  her  own  place, 
with  her  name,  age  and  pedigree  over  her  manger,  and  she  always  goes  to  it  as  though  she 
could  read.  Their  names  have  been  put  up  in  the  order  in  which  they  come  from  the  pasture, 
the  "  master"  cow  entering  first,  and  the  least  plucky  last. 

The  milking  is  done  by  women,  the  Mame  one  always  attending  to  each  cow,  and  it  is  done 
rapidly  and  quietly,  no  unnecessary  talking  and  no  skylarking  being  allowed.  Wo  measured 
*'  WiobeV  yield,  and  found  it  to  bo  11  quarts,  (she  gave  9  the  next  morning — making  it  20 
for  the  two  milkings,)  not  bad  for  a  butter-making  Jersey  cow.  The  othors  gave  less — the 
smallest  not  more  than  ti  quarts  at  two  milkings — but  the  whole  herd  of  18  cows  could  not 
have  given  less  than  200  quarts  a  clay,  and  this  of  milk  that  yields  over  20  percent,  of  cream. 

Near  by  the  milking  house  is  the  *' spring-house,"  the  institution  of  this  region,  about  24 
feet  long  and  18  feet  wide,  built  of  stone,  with  its  foundation  set  deeply  in  the  hillside,  and 
its  floor  about  four  feet  below  the  level  of  the  ground  at  the  down-hill  side.  The  site  is  that 
of  a  plentiful  spring,  which  is  allowed  to  spread  over  the  whole  of  the  enclosed  area  to  a 
depth  of  about  three  inches  above  the  floor  of  oak  laid  on  sand  or  gravel.  At  this  heis:ht 
there  is  an  overflow  by  which  the  water  passes  to  a  tank  in  an  open  shed  at  the  down-bill 
end  of  the  house.  On  the  floor  of  the  spring-house  there  are  raised  platforms  or  walks  to  be 
used  in  moving  about  the  room,  but  probably  three-quarters  of  the  space  is  occupied  by  the 
slowly-flowing  spring  water.  The  walls  are  about  10  feet  high,  and  at  the  top  on  each  side 
are  long,  low  windows,  closed  only  with  a  wire  cloth,  which  gives  circulation  of  air  at  the 
upper  part  of  the  room.  The  milk  is  strained  into  deep  pans  of  small  diameter,  that  are 
kept  well  painted  on  the  outside,  and  are  provided  with  bails,  by  which  they  are  handled. 
The  depth  of  the  milk  in  the  pans  is  about  three  inches,  and  they  are  set  directly  upon  the 
oak  floor,  the  water,  which  maintains  a  temperature  of  about  58*^  Falirenheit,  surrounding 
them  to  about  the  height  of  the  milk. 

The  cream  is  taken  ofi"  after  24  hours,  and  is  kept  in  deep  vessels  having  a  capacity  of 
about  12  gallons.  These  vessels  are  not  covered,  and  as  the  room  is  scarcely  warmer  than 
the  water,  the  cream  is  kept  at  about  TjS^  or  50^  until  it  is  put  in  the  churn. 

Churning, — The  chum  is  a  large  barrel,  (bulging  only  enough  to  make  the  hoops  ^i  ive  well, ) 
with  a  journal  or  bearing  in  the  centre  of  each  head, 'so  that  it  may  be  revolved  by  horsepower. 
This  barrel  has  stationary  short  anns  attached  to  the  inside  of  the  staves,  so  arranged  as  to 
cause  the  greatest  disturbance  of  the  milk  as  it  passes  through  them  in  the  turning  of  tho 
churn.    At  one  side  is  a  largo  opening  secured  by  a  cover  that  is  screwed  firmly  into  its 

J)lace — this  is  the  cover  or  lid  of  tho  churn.  Near  it  is  a  hole  less  than  an  inch  in  diameter, 
or  testing  the  stato  of  the  churning  and  for  drawing  oflf  buttermilk.  This  is  closed  with  a 
\^ooden  plug. 

The  churning  lasted  about  an  hour,  at  the  end  of  which  time  it  was  necessary  to  add  a  little 
cold  milk,  to  cause  tho  butter  to  gather.  This  being  secured,  and  the  buttermilk  drawn  off, 
oold  water  was  twice  added,  a  few  turns  being  given  each  time  to  the  churn,  and  when  tho 
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last  water  was  drawn  off  it  came  nearly  free  of  milkinees.  A  crank  wiifir'tlidli  pxii  on  to  an 
arm  of  the  chnm,  the  horse-power  thrown  out  of  gear  ana  a  gentle  rocking  motion  caused 
the  batter  to  be  collected  on  the  lower  side,  directly  over  the  small  hole — through  which  the 
remaining  water  escaped.  It  was  left  in  this  condition  about  two  hours.  After  breakfast  we 
returned  to  see  the  working  of  the  butter. 

The  butter -toorker. — In  one  comer  of  the  spring-house  stands  the  butter-worker,  a  revolving 
table  about  three  feet  in  diameter.  The  centre  of  this,  for  a  diameter  of  12  inches,  is  an  iron 
wheel  with  a  row  of  cogs  on  the  upper  side  of  its  rim.  From  this  rim  to  the  raised  outer 
edge,  the  table  (made  of  wood)  slopes  downward,  so  that  the  buttermilk  as  worked  out  is 
passed  into  a  shallow  groove  and  is  carried  away  through  a  pipe  which  discharges  into  a  pall 
standing  below.  Over  the  sloping  part  of  the  table  there  works  a  corrugated  wooden  roller, 
revolving  on  a  shaft  that  is  supported  over  the  centre  of  the  table,  and  has  a  small  cog  wheel 
that  works  in  the  cogged  rim  oi  the  centre  wheel,  and  causes  the  table  ta  revolve  under  the 
roller,  as  this  is  turned  by  a  crank  at  its  outer  end.  Of  course  the  roller  is  larger  at  one  end 
than  the  other,  so  as  to  conform  to  the  slope  of  the  table,  and  its  corrugations  are  very  deep, 
not  less  than  two  inches  at  the  larger  end.  Supported  at  each  end  of  the  roller  and  on  both 
sides  are  bevelled  blocks  which,  assthe  table  revolves,  force  the  butter  from  each  end  toward 
the  centre  of  the  slope.  About  20  pounds  of  butter  is  now  put  on  the  table,  and  the  roller 
is  turned,  each  corrugation  carrying  through  a  long  narrow  roll,  which  fs  immediately  followed 
by  another  and  another,  until  the  whole  table  is  covered.  The  roller  does  not  quite  touch 
the  table,  and  there  is  no  actual  crushing  of  the  particles.  The  bevelled  blocks  slightly  bend 
these  rolls  and  crowd  them  toward  the  centre  of  the  sloping  part,  so  that  when  they  reach  the 
roller  they  are  broken  in  fresh  places,  and  by  a  few  revolutions  aie  thoroughly  worked  in  eveiy 
part. 

Final  processes. — Then  follows  a  process  that  was  new  to  all  of  us — the  "wiping"  of  the 
butter.  The  dairyman  turning  one  roller  backward,  with  the  left  hand,  so  that  the  butter 
comes  through  at  the  right  hand  side,  presses  upon  every  part  of  it  a  cloth  which  has  been 
wrung  dry  in  the  cold  spring  water,  and  which  he  frequently  washes  and  wrings  out.  This 
is  continued  until  not  a  particle  of  water  is  to  be  seen  in  the  butter  as  it  oomes  from  the 
roller,  to  which  it  now  begins  to  adhere.  If  there  is  any  secret  in  the  making  of  Philadelphia 
butter,  this  is  it ;  and  it  has  much  to  do  with  the  unifonn  waxincss  of  texture,  whether  hard 
or  soft. 

After  this  the  Itutter  is  salted,  (an  ounce  of  salt  to  three  pounds  of  butter.)  still  by  the  aid 
of  the  machine,  and  any  lurking  atom  of  moisture  is  in  this  way  prevented  from  becoming 
a  cause  of  rancidity. 

When  the  salt  is  thoroughly  worked  through  the  whole  mass,  the  butter  is  removed  to  a 
large  table,  where  it  is  weighed  out  and  put  up  in  pound  prints. 

The  working,  wiping,  and  salting  of  over  100  pounds  of  butter  occupied  about  an  hour, 
and  before  10  a.  m.  the  entire  churning,  beautifully  printed,  as  fragrant  as  the  newest  hay, 
and  as  yellow  as  pure  gold,"  such  butter  as  only  Jersey  cream  will  make,  was  deposited  in 
large  tin  trays  and  set  in  water  to  harden.  The  next  morning  it  was  wrapped  in  damp  cloths, 
each  pound  by  itself,  put  in  a  tin  case,  each  layer  having  its  own  wooden  shelf,  with  two 
compartments  of  pounded  ice  to  keep  it  cool,  and,  surrounded  by  a  well-coopered  and  securely 
locked  cedar  tub,  was  sent  to  the  Continental  Hotel,  where  we  found  it  on  our  return  as 
delicious  as  when  it  left  the  farm. 

It  is  very  difficult  to  describe  any  process  in  which  so  much  depends  on  the  judgment  of 
the  operator,  and  the  writer  hardly  hopes  for  more  thau'that  his  example  will  stimulate  others 
who  arc  interested  in  the  subject  to  examine  for  themselves  the  daily  operations  of  this 
interesting  and  benutiful  region. 

West  Chester  farms. — Having  seen  our  friend's  butter  safely  set  away  to  cool,  wo  started 
on  an  excursion  among  the  more  successful  dairymen  in  the  vicinity  of  West  Chester,  stopping 
by  the  way  to  visit  another  farm  where  only  Jersey  cattle  and  their  grades  are  kept,  and 
where  the  dairy  operations  evidently  receive  the  same  careful  treatment,  and  where  the  milk- 
ing house  had  been  very  much  improved  by  being  made  two  stories  high,  a  loft  for  hay  being 
thus  secured  at  a  very  Httle  cost.  - 

One  of  the  strongest  impressions  we  had  thus  far  received  was  that  much  of  the  excellence 
of  the  butter  was  due  to  the  use  of  the  spring-house;  but  our  next  visit  (on  the  recommenda- 
tion of  H  friend  who  gave  us  the  names  of  the  most  noted  fancy-price  dairies)  was  to  a  farm 
J  where  the  milk  was  kept  in  a  deep  vault,  arranged  much  like  a  spring-house,  but  without 
water.  Ihe  proprietor  of  this  farm,  a  man  of  long  experience  and  of  excellent  reputation  as 
a  butter-maker,  has  satisfied  himself,  by  a  long  trial  of  both  systems,  that  the  dry  room  is. 
the  best.  He  attributes  the  advantage  to  greater  dryness  of  the  air ;  but  as,  with  a  free  cir- 
culation against  the  cold  stone,  the  walls  were  covered  with  moisture,  he  had  gained  very  little ' 
in  this  respect,  even  supposing,  which  is  doubtful,  that  dryness  would  be  a  gain. 

The  thermometer  on  the  wall  of  his  vault  was  noi-  more  than  one  degree  nigher  than  that 
of  the  spring-house,  and  our  impression  was  that  a  low  and  uniform  temperature,  however 
attained,  is  the  important  consideration.  In  the  dairy  that  we  were  now  visiting  ttiere  were 
no.  shelves,'  and  no  provision  was  made  for  a  circulation  of  air  around  the  pans,  as  is  con- 
sidered important  in  the  dairies  of  our  own  region.  In  the  vault,  as  in  the  springs-house, 
the  pans,  which  are  equally  deep  and  have  even  a  greater  dopth  of  milk,  (over  tour  inches,) 
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were  placed  directly  upon  the  flpor.  In  this  dairy  the  milk  was  allowed  to  stand  36  honxB 
before  being  skimmed.  The  butter  is  worked  and  salted  in  the  same  way,  and  is  equally 
good  in  its  teztare,  and  of  very  fine  flavor.  The  color,  however,  it  being  thought  desirable 
to  bring  it  up  to  Aldemey  standard,  was  secured  by  the  use  of  annatto,  which  is  used  winter 
and  summer,  to  secure  uniformity  of  color.  A  solution  of  the  annatto  is  made  by  boilingJi 
in  water,  and  the  extract  is  mized  with  the  cream  in  the  chum. 

From  here  we  went  to  another  farm  in  the  vicinity  of  West  Chester,  which  bears  aa 
equally  high  reputation  for  its  butter,  and  where  the  sprmg-house  has  been  abandoned,  apd 
the  cream  is  kept,  as  previously  de-^cribed,  in  a  dry  vault  In  the  manufacture  of  the  butter 
the  same  processes  obtain,  and  the  same  good  result  is  secured.  In  all  of  the  instancei 
described  a  very  high  price,  much  above  that  oi  the  common  market,  is  obtained. 

The  next  morning  we  drove  about  ]0  miles,  through  a  magnificent  farming  country,  to  a 
farm  which,  more  than  any  other,  is  celebrated  in  the  Philadelphia  market  for  the  excellence 
of  its  butter.  In  fact,  it  is  rather  a  butter  factory  than  a  farm.  Co^s  are  bonght  when  in 
full  milk«  forced  by  a  liberal  use  of  purchased  food  to  the  highest  yield  of  which  they  are 
capable,  and  are  sold  as  soon  as  their  milk  fails.  The  farmer  himself  is  his  own  dairymaid, 
and  attends  in  person  to  every  detail  of  his  dairy.  He  makes  use  of  the  spring-house,  and 
believes  that  it  is  necessary.  His  butter  is  worked  on  a  table,  with  a  large  two-handled 
paddle,  and  when  wiped  and  properly  salted  it  is  thrown  in  large  lumps  into  a  cloth,  which 
lies  in  a  vat  of  cold  spring  water*;  (ice  water  would  do  as  well.)  He  claims  that  the  harden- 
ing is  more  rapid  and  more  complete  when  the  water  surrounds  the  lumps  of  butter  than 
when  sTurrounaing  a  vat  In  whicn  they  are  placed.  He  uses  annatto,  winter  and  summer, 
ftnd  givea  a  very  high,  though  somewhat  unnatural,  color  to  his  butter.  He  obtains  the 
very  nighest  prices  in  the  Philadelphia  market,  and  he  supplies  some  of  his  customers  by 
express  at  their  summer  residences  at  the  seaside.  His  price  during  the  whole  of  last  win- 
ter, by  contract  for  the  season,  was  $1  per  pound,  and  it  is  now  66  cents,  when  good  butter 
is  selling  for  35  cents  in  the  Philadelphia'markets.  ' 

Ckellen  HUU. — From  this  farm  we  returned  to  Philadelphia  and  went  to  Cbelten  Hills,  o& 
the  North  Pennsylvania  railroad,  to  visit  the  Jersey  cows  imported  bv  Mr.  Charles  L.  Sharp- 
less.  They  were  selected  by  Mr.  Sharpless  in  1865,  on  the  island  of  Jersey,  and  have  only 
now  been  admitted,  in  consequence  of  the  danger  that  had  previously  existed  of  introducirig 
the  rinderpest.  They  are  an  exceedingly  fine  lot  of  cows,  seven  in  number ;  one  of  them, 
**  Duchess,"*  is  by  far  the  finest  animal  that  any  of  us  had  seen.  She  is  now  giving,  by 
actual  measurement,  21  quarts  of  milk  a  day,  which  yields  daily  more  than  four  quarts  of 
the  richest  cream,  and  she  is  as  fine  and  delicate  as  a  thoroughbred  horse.  Her  color  ia 
brown  and  white,  with  the  richest  orange-colored  skin  under  the  white  hair.  Her  horns  are 
small,  thin,  and  of  a  translucent  amber  hue,  slightly  tipped  with  black.  After  a  long  exam* 
ination  of  her,  oar  party  broke  up,  being  fally  confirmed  in  our  opinion  that  for  the  butter 
dairy  the  Jersey  is,  par  ixctUence^  the  cow  of  all  others  to  select,  and  satisfied  that  we  had 
learned  some  things  abont  butter-making  that  were  worth  the  trouble  of  learning. 

Another  member  of  the  committee  writes  as  follows : 

If  one  wishes  to  sec  the  grazing  and  dairy  busines3  carried  on  with  the  neatness,  the  order, 
the  elegance  of  a  first-class  commercial  house,  the  ne  plus  ultra  of  cleanliness  and  taste  in 
the  dairy  business,  he  should  visit  Mr.  Sharpless's  farm.  He  has  160  acres  so  disposed  around 
^e  hill  on  which  he  has  built  that  ajl  the  helds  are  under  his  eye  as  he  stands  on  the  slope 
south  of  his  house.  The  farm  buildings  are  in  a  valley  at  the  rear  of  the  house,  protected 
from  the  winter  winds  and  easily  reached  from  all  parts  of  the  farm.  He  keeps  from  SO^to 
25  Aldemeys,  and  has  what  we  saw  at  very  few  other  places,  a  milking-house — a  large  and 
airy  structure,  with  a  hard  clay  floor  well  rammed,  and  stanchions  with  the  name  of  each 
animal  tastefully  printed  and  nailed  over  the  place  where  she  regularly  stands.  This  house 
is  kept  as  clean  as  a  dining-room.  The  cows  remain  there  only  during  milking  time,  when 
a  little  i^reen  corn  or  other  food  is  thrown  in  the  mangers,  so  a  cheerful  entry  and  quiet  stand- 
ing are  insured.  Close  by  stands  his  milk-house,  the  walls  about  10^  feet  high,  6  feet  boinff 
beneath  the  surface.  The  floor  is  covered  with  oak  plank,  with  a  platform  or  walk'  raisea 
four  inches.  Cold  spring  water  stands  or  rather  flows,  with  a  depth  of  about  three  inches, 
all  over  the  floor.  In  one  place  the  depth  of  water  is  6  or  10  inches.  Here  the  great  pails 
of  cream  stand  till  churning  day.  The  temperature  of  the  water  and  of  the  stone  walls 
which  rise  from  it  is  52°.  when  closed,  as  it  generally  is.  the  temperature  of  the  spring- 
house  is  about  56°,  and  varies  very  little  whether  people  outside  wear  overcoats  or  are  drop- 
ping down  with  the  sunstroke.  In  fact,  we  may  aa  well  here  disclose  the  grand  secret  of 
the  Fhiladelpbia  butter,  for  we  found  the  same  rule  observed  at  the  establishments  of  John 
R.  Penrose  and  of  Marshall  Strode,  who  live  near  Mr.  S.,  and  make  first-class  butter.  Frovn 
the  time  the  milk  leaves  the  coto  till  the  butter  graces  the  table^  milk,  cream^  and  butter  are 
near  the  temperature  of  60°.  In  churning,  62°  is  found  the  best  figure  for  the  mercury, 
The  cream  is  kept  as  cold  as  possible.  The  skimming  is  done  with  a  concave  tin  scoop, 
perforated  with  a  great  number  of  small  holes.  This  separates  the  cream  from  the  milk  more 
perfectly  than  any  other  instrument  or  process.    Milk  is  allowed  to  stand  36  hours  before 

*  •*  DuchcBS  "  is  presented  In  Hate  XYHL. 
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sicimming;  the  depth  of  the  milk  in  the  pans  is  generally  two  and  a  half  inches  $  the  same 
with  the  cool  water  on  the  outside  of  the  pans.  These  people  nse  the  barrel  chnm  driyen 
by  horse-power.  Even  In  the  heat  of  July,  and  through  these  dog-days,  many  of  them  chum 
bat  once  a  week,  and  nevermore  than  twice.  J.  E.  Penrose  manages  his  dairy  farm, much 
like  his  neighbor  Sharpless.  His  spring-house  is  a  little  higher  and  the  ventilation  good. 
This  is  an  important  point. .  Cream  is  a  great  absorbent,  and  no  ill  odor  of  any  sort  should 
)>o  allowed  in  a  milk-house.  If  a  gentleman  happens  to  be  smoking  he  throws  away  his 
dgar  when  he  enters  that  cool  and  hallowed  retreat,  as  though  the  dairymaid  were  the  lady 
ofthe  manor.  Mr.  P.  feeds  liberally,  and  takes  a  corresponding  flow  of  milk.  He  finds,  no 
matter  how  good  the  pasture  is,  a  cow  is  never  so  full  as  to  refuse  a  few  stalks  of  juicy  corn, 
a  lock  of  fragrant  clover,  or  an  armful  of  green  rye  or  millet,  and  such  bon-bons  and  tit-bits 
never  fail  to  stretch  out  the  line  of  pans.  Mr.  Penrose,  as  well  as  Mr.  Sharpless,  keeps  the 
Aldemey.  For  a  butter  dairy  there  is  no  doubt  of  their  superiority.  Mr.  S.  has  a  cow  that 
has  given  18  pounds  in  a  week.  A  pound  a  day  from  each  cow  is  not  much  above  the 
average.  Milking  23  cows,  Mr.  P.  made  in  one  week  187  pounds  of  butter.  This  was  at 
the  flush  in  the  middle  of  June.    In  August  he  makes  from  130  to  140  pounds  a  week. 

Marshall  Strode  does  not  follow  butter-making  an  a  fine  art,  but  for  money.  He  has  a 
cellar  10  feet  below  the  surface,  well  ventilated  and  cleanly.  His  milk  is  here  kept  at  a 
temperature  of  about  58°.  Hfs  cream  he  cools  the  night  before  churning  with  lumps  of 
ice.  Just  before  the  butter  comes  he  throws  into  the  churn  a  bucket  of  ice-water.  This  gives 
him  hard,  close-grained  butter,  even  in  July.  Ho  sells  it  himself  in  the  Farmers*  market,- 
and  gets  this  year,  on  an  average,  nearly  80  cents  a  pound  for  all  he  makes.  Ho  can  do  what 
few  farmers  here  or  in  England  or  Flanders  can  boast  of.  He  will  buy  a  fair  native  cow  ' 
for  about  $65,  and  in  one  year  she  will  pay  for  herself  twice  over  in  butter.  He  will  agree 
within  a  twelvemonth  to  sell  from  her  $  1 30  worth  of  butter.  The  sour  milk  of  a  cow  will  make 
100  pounds  of  pork,  and  her  calf  he  sells  for  $8  or  $10.  Thus  his  cows,  the  common  natives 
ofthe  country,  pay  him  about  $150  a  year.  Can  a  butter-maker  in  Herkimer,  or  Ulster,  or 
Orange,  or  Essex,  make  a  better  showing  7  How  do  those  farmers  get  such  a  price  for  their 
butter  ?  First,  they  always  make  a  first-class  article,  so  their  customers,  sure  of  getting  the 
best  there  is,  will  not  desert  them  on  account  of  a  rise  in  the  price.  Second,  they  bring  in  their 
butter  in  a  showy  and  attractive  condition.  No  pot  of  delf  ware,  no  tub  or  pail  of  oak  or 
hemlock,  no  vulgar  firkin  is  used  to  entomb  those  noble  balls,  golden-hued,  with  the  aroma 
of  white  clover  and  Poa  pratenae  lingering  in  the  firm  grain.  A  large  tin  vessel,  designed 
expressly  for  the  business,  has  chambers  at  each  end  into  which  ice  is  put.  Thin  wooden 
shelves  about  three  inches  apart  rest  on  little  profections  from  the  sides.  A  layer  of  balls  i» 
placed  on  the  bottom  and  covered  with  its  shelf,  but  not  so  as  to  touch  or  mar  the  handsome 
print  of  a  sheaf  of  golden  grain,  which  stands  out  on  the  top  of  each  ball ;  on  this  shelf  another 
layer  of  prints,  and  so  on  till  the  vessel  is  full,  then  containing  40  or  50- pound  prints.  Tho  tin, 
with  ice  in  each  end,  is  then  set  into  a  wooden  tub  which  h.is  been  cooled  with  ice  or  spring 
water.  Over  this  is  drawn  a  cover  of  padded  carpeting,  with  oil-cloth  on  top.  Thus  hot  air 
and  dust  are  wholly  excluded,  and  the  butter  rides  to  the  city  and  opens  in  the  market-house 
in  as  fine  condition  as  when  packed  in  the  spring-house.  In  just  this  way,  with  this  degree 
of  caro  and  skill,  is  the  best  Pbiladelphia  butter  made,  marked,  and  marketed.  No  wonder 
the  Philadelphians  would  rather  pay  '5  cents  than  go  back  from  such  manna  to  the  leeks  and 
onions  of  the  common  firkin. 

The  farmers  of  Chester  and  Delaware  counties  often  discuss  the  relative  profit  of  making 
butter  and  fattening  cattle  for  the  Philadelphia  market.  We  drovo  back  among  the  farmers 
on  the  Brandy  wine  hills,  the  very  hills  over  which  Cornwallis  made  his  flank  movement  when 
Howe  got  the  better  of  Washington.  Here  they  make  little  butter,  but  fatten  many  bullocks. 
Marshall  Hickman  and  his  son  G^rge,  to  give  an  instance,  on  a  160  acre  farm  can  fatten  40 
head,  giving  oH  an  average  $90  a  head,  and  selling  for  $140.  They  are  doing  it  this  year. 
They  contend  that  $2,000  is  thus  realized  with  far  less  care  and  labor  than  by  making  butter. 
But  the  farm  in  natural  fertility  has  no  superior  in  that  region. 

We  visited  other  farms,  as  that  of  John  Leedom,  only  seven  miles  from  the  city,  who  Is 
Mtting  70  cents  for  his^buttor,  and  other  cattle-feeders  amid  these  beautiful  and  fertile  hills. 
These  farmers  are  cheerful ;  they  are  contented,  sagacious,  and  thrifty.  In  their  thorough 
tillage,  their  generous  manuring,  their  solid  fences,  and  noble  bams,  in  the  order  and  per- 
itKSt  tidiness  of  their  dairies,  and  in  the  caro  and  skill  they  show  in  disposing  of  the  products 
of  the  farm,  they  det  their  brother  farmers  of  New  Jersey,  New  York,  and  Now  Enghuid  a 
notable  example. 
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HYBRIDIZING,  CROSS-BREEDING,   AND  DEGEN- 
ERATION OF  PLANTS. 


By  IIouace  Pipcr,  Biddlford,  Mr. 


Few  subjects  are  more  interesting  to  the  at^riculturist  than  tlio  livbridizing 
and  the  cross-breedini^  of  plants,  for  to  one  or  the  other  of  these  proecsrics  he  is 
indebted  for  a  great  number  of  the  most  useful  plants  that  are  cnltivated,  either 
foi*  the  delight  or  the  sustenance  of  man.  On  the  other  hand,  his  most  san- 
guine expectations  are  often  disappointed,  and  his  best  plans  frustrated,  irom  the 
want  of  a  correct  knowledge  of  the  laws  by  which  they  iu*e  governed.-  It  is  for 
this  double  purpose,  of  showing  how  the  most  desira])le  ])lants  have  boon  pro- 
duced and  how  others  may  be,  and  bo  preserved  in  their  jjurity,  that  I  have 
undertakeh  the  preparation  of  this  essay. 

It  will  be  necessary  in  order  to  comprehend  fally  the  principles  of  these  sub- 
jects, and  their  application  to  the  practical  opemtions  of  agriculture,  to  take 
a  general  view  of  the  generative  organs  of  the  vegetallle  kingdom,  and  tho 
manner  in  which  they  act  in  tho  reproduction  of  their  particular  s})ecies.  If  we 
examine  attentively  a  perfect  flower,  we  shall  find  that  it  consists  essentially  of 
two  sets  of  organs,  one  called  the  pistils  and  the  other  the  stamens.  The  pistils 
are  located  in  the  centre  of  tho  flower,  and  the  stamens  around  them.  The 
Buhamit  of  the  pistil  is  called  the  stigma,  and  on  the  top  of  each  stamen  is  situated 
an  anther,  a  small  sack,  which  contains  the  pollen,  or  fine  dust-like  substance,  that 
fertilizes  the  ovules  or  young  seeds  of  the  plant. 

These  organs  are  supposed  to  perform  oflSce's  analogous  to  those  of  the  animal 
kingdom  :  tlie  stamens  representing  the  male  and  the  pistils  the  female  organs. 
When  the  anthers,  which  contain  the  pollen,  arrive  at  a  certain  degree  of 
matuiity,  they  suddenly  open,  and  emit  a  multitude  of  minute  grains  of  pollen, 
and  these,  falling  on  tho  pistils  of  the  flower,  throw  out  small  hair-like  tubes, 
which  penetrate  through  the  whole  extent  of  the  vascular  tissue  of  tho  pistil  and 
ultimately  reach  the  ovules,  thus  fertilizing  them  and  making  them  capable, 
when  mature,  of  reproducing  plants  of  their  own  kind. 

Tho  ovules  aro  the  rudimentary  seeds,  situated  in  a  case  at  the  base  of  the 
pistils,  each  consisting  of  a  central  portion,  called  the  nucleus,  which  is  sur- 
rounded by  two  coats,  the  inner  called  the  secundine  and  the  outer  the  primine. 
When  the  hair-like  tube  of  the  pollen-grain  passes  through  the  orifice  in  tho 
coatings  of  the  ovule,  and  reaches  the  nucleus,  or  embryo  sack,  it  is  supposed  by 
Brongniart  and  othei-s  to  emit  a  spermatic  orplantletgenn,  whicli  passes  through 
the  Avail  of  the  embryo  sack  and  enters  the  germinal  vesicle  contained  in  it. 
The  vobicle  coiTcsponds  to  the  germinal  spot,  or  vesical,  in  tho  eg£?  of  birds,  and 
the  ovum  of  mammiferous  animals.  The  germ  remains  in  the  vesicle,  and  linally 
becomes  the  embryo  fully  developed  into  a  plantlet,  as  may  be  seen  in  the  bean 
and  other  seeds.*  These  tubes  sometimes  grow  to  great  length,  and  arc  many 
days  in  penetrating  the  whole  length  of  the  pistil.  Indian  corn  fZca  miujs)  will 
furnish  a  good  illustration.  The  pistils  of  this  plant,  which  are  commonly  called 
"  tho  silk,'^  grow  to  the  length  of  10  or  12  inches,  and  yet  these  slender  pollen- 
tubes  peurliiito  tho  whole  distance  from  the  point  where  they  come  in  contact 
with  the  ])isiils  to  the  nucleus  of  each  rudimentary  seed.     Tho  ovules  grow  to  a 

*Seo  GrilTith  and  Ilenfrey's  Micrographic  Dictionary,  under  ovult  and  pollen,  pp.  514  and 
GT)?;  A.  Gray's  Botanical  Text  Book,  p.  24G;  Alphonso  Wood's  Class  Book  of  Botany,  ©d. 
IbGO.  p.  ]49. 
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certain  size,  natural  to  each  particular  ])lant,  and,  if  they  arc  not  fertilized,  then 
they  wither  and  die;  but  when  properly  fertilized  they  grow  vigorously,  and,  at 
last,  become  fully  developed  into  perfect  seeds.  * 

Plants  or  the  flowers  of  plants  are  called  perfect  when  tlie  stamens  and  pistils 
are  in  tho«same  flow6r,  as  in  the  apple  (Pyrus  malu$;J  monoecious  when  in 
different  flowers  and  on  the  same  plant,  as  in  the  white  oak  (Quercus  alba; J 
and,  dioecious  when  in  different  flowers  and  on  different  plants,  as  in  the  hemp, 
(Cannabis  satlva.J 

In  the  first  class  the  pollen  is  conveyed  from  the  anthers  to  the  pistils  in  some 
cases  by  actual  contact  of  the  two  organs,  aa  in  the  potato,  f  Solatium  tubero- 
sum;) in  others  by  the  elasticity  or  spring  of  the  stamens  at  the  time  the  anthers 
omit  the  pollen,  by  which  action  it  is  scivttered  on  the  pistils,  as  in  the  moun- 
tain laurel,  (Ralmia  latifolia;'J  and  still  in  others  by  the  position  or  length  of  the 
stamens,  being  above  or  hanging  over  the  pistils,  and,  therefore,  requiring  no 
accidental  means  to  fertilize  the  plant. 

In  the  second  class  the  starainate  flowers  are  generally  situated  above  the 
pistillate''  and  over  them  on  the  same  stalk,  so  that  the  pollen  falls  upon  the 
pistils  by  the  mere  force  of  gravity,  as  in  the  Indian  com  before  refeiTcd  to,  in 
which  the  part  commonly  called  the  spindle  contains  the  staminate  flowers,  and 
the  ears  the  pistillate. 

In  the  third  class  the  staminate  flowers  are  on  one  plant  and  the  pistillate  on 
another  j  therefore,  the  pollen  must  be  conve^-ed  by  some  artificial  means  from 
the  stamens  to  the  pistils.  This  is  readily  accomplished  by  the  wind  or  insects. 
The  grains  being  light  and  very  numerous,  are  easily  wafted  by  the  breezes  and 
severer  winds  in  sufficient  numbers  and  to  the  necessary  distances  to  accomplish 
the  desired  object.  But,  lest  this  mode  of  conveyance  should  prove  inadequate, 
nature  has  i)rovided  another  security  just  referred  to,  namely,  the  transmission 
by  insects  when  in  search  of  honey  for  their  food.  Passing  firom  the  flowers  of 
one  plant  to  those  of  another,  often  to  great  distances,  they  cany  the  pollen  which 
has  adhered  to  their  legs  and  bodies,  and  deposit  it  on  the  pistils  of  the  flower  of 
another  plant,  which  is  thus  rendered  fertile,  and  is  as  certain  of  producing  fruit 
as  if  the  pollen  actually  fell  upon  the  pistils  from  the  anthers  of  the  same  flower. 
In  this  way  we  may  account  for  the  fact  that  some  trees  of  this  class,  though  thrifty 
and  producing  an  abundance  of  flowers,  do  not  bear  any  fruit.  It  is  simply 
because  there  is  no  staminate  plant  sufficiently  near  from  which  pollen  may  be  con- 
veyed by  any  of  the  means  above  to  the  insulated  plant.  And,  again,  the  plant 
may  be  so  far  distant  as  not  to  admit  the  pollen  to  reach  it  at  all,  or  only  on  some 
extraordinary  occasion,  and,  therefore,  it  would  produce  Iruit  only  when  such 
accident  should  happen  to  occur,  which  might  never  be.  We  have  a  very 
curious  instance  of  the  manner  in  which  fertilization  is  sometimes  effected  in 
this  class  of  plants  in  the  case  of  the  ValUsneria  spiralis,  in  which  the  flower 
of  the  staminate  plant  detaches  itself  from  its  stalk  and  swims  to  its  mate, 
attaches  itself  to  it,  and  remains  until  it  becomes  fertilized,  when  both  flowers 
wither  and  sink  beneath  the  surface  of  the  water  in  which  they  grew,  the  one  to 
perish,  and  the  other  to  mature  seeds,  and^sow  them  on  the  muddy  bottom  below. 

Plants  are  divided  into  genera,  species,  and  varieties,  a  division  which  will  be 
found  sufficiently  comprehensive  for  my  pm*poses. 

A  genus  denotes  an  assemblage  of  several  species  agreeing  with  one  another 
in  their  structural  characters  more  closely  than  with  other  species. 

A. species  denotes  a  class  embracing  such  varieties  as  may  have  originated  from 
it  as  their  common  parent,  and   is  capable  of  reproducing  itself  indefinitely. 

A  variety  is  an  individual  having  originated  from  a  species,  and  differing  from 

it  only  in  some  minor  particulars,  as  shape,  foliage,  color,  or  flavor  of  fruit,  &c. 

The  whole  subject  may  be  illustrated  by  a  single  genus,  the  Fyrus,  which 

iilcludes  the  species  called  the  apple  ^Pyrz^  nialuSj  J  iho  pear  (JPyrus  communis  J 
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and  many  others.  TLe  species  called  the  apple  includes  many  varieties,  as  the 
Baldwin,  Greening,  Russet,  &c. 

Ilybridizing  of  plants  consists  in  fertilizing  one  species  or  one  of  its  varieties 
with  the  pollen  of  another  species  or  one  of  its  varieties  of  the  same  or  a  differ- 
ent genus.     The  offspring  is  called  a  hybrid,  or  mule.*  • 

Cross-breeding  of  plants  consists  in  fertilizing  one  variety  with  the  pollen  of 
another  variety  of  the  same  species..'  The  offspring  is  called  a  cross-breed,  or 
variety.! 

Hybridization  takes  place  between  two  species  of  the  same  genus  when  they 
are  nearly  allied  to  each  other,  but  not  often  between  those  of  different  genera^ 
since  they  are  generally  remotely  related.  It  is  not  possible,  however,  to  ascet^ 
tain  by  the  external  or  the  intei*nal  charabters  the  exact  relationship  which  plants 
bear  to  one  another,  and  it  is  sometimes  the  case  that  the  species  which  are  class- 
ified in  botany  as  belonging  to  different  genera  are  physiologically  more  nearly 
allied  than  those  of  the  same  genus.  Therefore,  experiment  alone  must  deter- 
mine what  plants  will  hybridize,  and  what  will  not.  The  Dean  of  Manchester 
hybridized  the  JUiododendron  Poniicum  with  the  pollen  of  the  Azalea  Pontica; 
H.  Sageret,  the  radish  fBapltamis  sativaj  with  the  pollen  of  the  cabba^ 
(Brasska  oleracea;)  and  Wiegman,  the  English  garden  bean,  (YidafabaJ  with 
the  pollen  of  the  lentil,  (Ervum  lens, J  But  these  hybridizations  are  not  com- 
mon, and  it  may  be  laid  down  as  a  general  rule  that  hybridization  is  confined 
almost  entirely  to  species  of  the  same  genus,  and  these  also  must  be  nearly 
related ;  for,  after  all  the  efforts  of  eminent  botanists  to  hybridize  the  apple 
(Pyrus  mcUusJ  and  the  pear  (Pyrus  commtmis,)  it  has  never  been  accomplished, 
however  desirable  it  may  be,  and  the  idea  has  been  abandoned  as  involving  one 
of  those  fixed  principles  of  nature  the  boundaries  of  which  man  can  never  pass. 
The  currant  and  the  gooseberry,  too,  the  blackberry  and  the  raspberry,  have 
never,  according  to  Professor  J.  Lindley,  been  hybridized,  and  probably  never  can 
be  'j  although,  like  the  apple  and  the  pear,  they  belong  to  the  same  genus,  and 
so  much  resemble  each  other  in  their  appearance  and  physiological  structure. 

It  might,  at  first  view,  be  supposed  from  what  has  been  said  that  the  field  of 
labor  assigned  to  the.  experimenter  in  hybridization  is  very  much  circumscribed, 
being  confined,  as  it  is,  to  only  one  class  of  plants,  and  this  principally  the  dif- 
ferent species  of  the  same  genus.  But,  when  we  consider  that  the  whole  veg'e- 
table  kingdom  is  made  up  of  species  and  their  varieties,  which  are  only  grouped 
together  in  larger  classes  under  different  names,  we  shall  see  that  it  is  vast  in 
extent  and  unlimited  in  variety,  and  will  give  the  broadest  scope  to  the  most 
exalted  genius.  And,  although  much  has  been  abeady  accomplii^hed,  we  may  yet 
suppose  that  there  are  multitudes  of  forms  shut  up  in  the  arcana  of  nature  which 
are  yet  unborn,  and  may  at  some  future  day  come  forth  to  beautify  still  more  the 
face  of  nature^  furnish  new  pleasures  for  the  eye,  and  provide  more  delicious  food 
for  the  sustenuuee  of  man. 

The  process  of  hybridizing  and  cross-breeding  plants  is  tho  same,  and  consists 
in  applying  the  pollen  taken  from  the  anthers  of  the  stainiuato  flower  to  the 
stigma  of  the  j/istil  or  pistils  of  another  flower  in  such  a  manner  as  to  effect  its 
fertilization.  The  manipulations  employed  in  the  operation  are  generally  simple 
and  easily  understood.  They  are  performed  by  cutting  away  the  stamens  of  the 
flower  to  be  fertilized  a  short  time  before  they  arrive  at  maturity,  and  taking 
the  staminate  flower  from  its  parent  stalk,  holding  it  in  the  right  hand,  and  then 
striking  it  on  the  finger  of  the  left,  held  near  the  flower ;  thus  scattering  the  pol- 
len on  the  stigma  of  the  pistil  of  the  flower  to  be  fertilized.  Or  it  may  be  done 
*  with  a  delicate  camel-hair  brush  by  first  applying  it  to  the  pollen,  and  then  passing 
it  carefully  over  the  stigmas  of  the  pistils  of  the  flower  upon  which  the  operation 

*  Hybridizing,  strictly  speakiDg,  is  obtaining  a  prof^eny  between  different  species.*^ 
Johnson  and  Landreth*8  Dictionary  of  Modem  Gardening, 
t  Cross-breeding  is  obtaining  a  progeny  between  Tarieties  of  the  same  species.— Ibid. 
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Ib  to  be  performed.  In  both  cases  the  utmost  caxe  mnst  be  taken  to  apply,  tbe 
pollen  when  the  flower  is  in  its  greatest  vigor  and  beauty,  and  the  stigma  is  cov- 
ered with  the  necessary  coating  of  mucus  to  insure  a  perfect  connection  of  the 
pollen  with  the  pistil,  and  make  the  fertilization  perfect.  The  pollen  also  should 
have  arrived  at  the  proper  degree  of  maturity,  which  occurs  when  it  is  about  to 
fall  from  the  anther.  These  conditions  can  be  l^nown  with  a  good  degree  of 
certainty  to  the  operator  by  the  naked  eye  or  a  good  magnifier.  All  flowers  not 
wanted  in  the  experiment  should  be  removed  some  time  previous  to  the  opera- 
tion, or  before  any  pollen  has  been  formed.  It  is  also  necessary  to  tie  a  thin 
piece  of  gauze  over  the  flowers  which  have  been  fertilized  in  order  to  prevent 
insects  from  conveying  pollen  to  them,  and  thus  frustrating  the  labors  of  the 
operator. 

Another  difficulty  sometimes  presents  itself  in  the  fact  that  both  plants  do  not 
mature  their  flowers  at  the  same  time.  There  is  not  much  trouble  when  the 
Btaminate  flowers  mature  first,  for  the  pollen  can  generally  bo  kept  for  a  consid- 
erable time  if  properly  preserved.  M.  Harquin,  of  Liege,  has  fertilized  flowers 
of  the  azalea  with  pollen  kept  six  weeks,  and  those  of  the  camellia  after  it  had 
been  kept  seven  weeks ;  and  the  pollen  of  the  rhododendron  baa  been  known 
to  retain  its  fertilizing  power  for  twelve  months.  M.  Harquin  took  the  a|ither8 
from  the  flowers  just  before  they  opened,  and  having  wrapped  them  in  paper 
left  them  in  a  dry  room  for  a  day,  and  then  collected  the  pollen  they  contained 
in  sheet^lead  and  preserved  it  in  a  dry  place.  A  small  box  made  of  the  same 
substance  would  be  more  convenient.  But  when  the  pistillate  flower  matures 
first,  it  must  be  kept  back  by  cold  or  some  other  means,  and  the  staminate  flower 
must  be  forced  in  order,  if  possible,  to  bring  them  into  flower  at  the  same  time. 
In  the  hot-house  this  can  often  be  accomplished  by  ingenuity.  In  out-door 
plants  there  would  be  more  difficulty,  and  perhaps  it  might  be  necessary  to  obtain 
pollen  from  some  wanner  cBmate  where  the  flowers  mature  earlier. 

And,  further,  in  some  plants,  as  in  the  grape,  the  fertilization  is  effected  either 
before  or  at  the  time  when  the  cap  of  united  petals  is  thrown  off  from  the  stamens 
and  pistils.  In  such  cases  it  must  be  carefully  removed  by  forceps  or  scissors, 
and  the  stamens  cut  away  when  it  first  separates  from  the  receptacle,  and  the 
pollen  applied  as  soon  as  the  pistils' are  in  condition  to  receive  it.  '  It  may  be 
known  whether  the  operation  has  been  successful  by  examining  the  pistils  after 
the  pollen  has  been  applied.  If  it  has  been  perfect  the  pistils  will  soon  begin  to 
wither ;  if  not  perfect,  they  will  continue  fresh  and  full  for  some  days. 

From  what  has  just  been  said,  a  practical  suggestion  may  be  drawn  in  respect 
to  the  time  most  proper  for  cutting  plants  intended  for  the  support  of  animals, 
or  for  medicinal  purposes.  It  is  a  fact  that  a  plant  is  in  its  fullest  vigor,  and 
contains  the  largest  quantity  of  nutritious  juices,  which  are  laid  up  in  store  for 
the  growth  of  the  young  seeds,  when  the  flower  is  in  its  greatest  perfection, 
and  tne  pollen  is  fully  matured,  and  commences  its  fertilization.  This  condition 
may  be  known  by  observing,  in  the  larger  flowers,  the  pollen  scattered  on  the 
stigmas ;  or  in  the  smaller  ones,  as  the  grasses,  bv  striking  the  spike  or  head,  when 
the  pollen  will  appear  like  yellow  dust  on  the  hand.  This  is  the  time  the  plant 
should  be  cut  and  stored  away  for  future  use.  If  delayed  beyond  this,  the 
nutritious  elements  are  abstracted  to  perfect  the  seeds,  and  the  plant  gradually 
becomes  a  withered,  dry,  and  tasteless  stalk.  All  the  grasses,  whether  upland 
or  lowland,  should  bo  cut  at  this  time,  as  the  increase  of  the  seeds  will  bear  no 
comparison  in  value  with  the  loss  of  the  nutritious  properties  of  the  stalk  and 
flower.  It  seems  almost  cruel  to  deprive  domestic  animals  of  the  sweet  and 
nutritious  new  mown  hay  by  failing  to  cut  it  in  season.  The  fiame  reasoning 
applies  to  medicinal  herbs. 

It  has  long  been  a  disputed  question  whether  a  hybrid  has  the  power  of  prop- 
agating offspring.    Mr.  T.  A.  Knight,  late  president  of  the  Horticultural  Boci- 
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ety.  of  LoDdon,  Professor  J.  S.  Henslow,  and  other  distinffuislied  botanists,  think 
that  a  true  hybrid  is  incapable  of  reproducing  itself,  although'  it  may  be  fertil- 
ized by  either  of  its  parents,  and,  if  these  fertilizations  are  continued  through  a 
few  generations,*  the  offspriiig  will  at  last  return  to  the  type  of  the  species  by 
which  the  fertilization  was  eflPected.     Mr.  T.  A.  Knight  says : 

I  have  never  yet  seen  a  hybrid  plant  capable  of  affording  offsprinp^  which  had  been  proved 
by  anything  like  aatisfactory  evidence  to  nave  sprung  from  two  originally  distinct  species. — 
Horticultural  Papers,  English  edition,  p.  2q3. 

There  arc  others,  among  whom  tli-e  Professor  Gartner,  Professor  J.  Lindley, 
and  Professor  Asa  Gray,  who  suppose  that  there  are  different  degrees  of  hybrid- 
ity,  and  that  hybrids  may  sometimes  be  capable  of  reproduction  for  a  few  gen- 
orations,  but  that  their  sterility  will  soon  manifest  itself,  and  they  will  die  out  if 
not  previously  absorbed  into  one  or  the  other  of  their  parents.  Professor  J. 
Lindley  says : 

Two  distinct  species  of  the  same  genus  will  often  together  produce  an  ofiBspring  capable 
of  performing  all  its  vital  functions  as  perfectly  as  either  parent,  with  the  exception  of  its 
being  unequal  to  propagating  itself  permanently  by  seed ;  should  it  not  be  absolutely  sterile 
it  will  become  bo  after  a  few  generationp.—Introdnction  to  Botany,  p.  348. 

Prgfessor  L.  Agassiz  says  of  hybrids : 

Their  fecundity  is  limited,— sometimes  so  extremely  limited  that  even  the  first  generation 
is  sterile;  sometimes  partially  fertile  by  a  return  to  the  parent  stock.  Between  themselves, 
the  individuals  born  from  two  different  species  are  hardly  ever  fertile  without  limit.— Mas- 
sachusetts Agricultural  Report  for  1864,  p.  J  35. 

There  i^  still  another  class  represented  by  Rev.  W.  Herbert  and  Mr.  Charles 
Darwin,  who  say  "  some  hybrids  are  perfectly  fertile, — ^as  fertile  as  .pure  parent 
species,"  and  that  new  and  permanent  speciasmay  be  produced  by  hybridization. 

From  the  preceding  observations  it  seems  to  be  a. reasonable  conclusion,  which 
may  be  adopted  as  a  rule,  that  sterility  is  connected  with  hybridity,  and,  if  it  is 
not  complete  in  the  first  hybrid,  it  will  be  in  some  of  the  subsequent  genera- 
tidtis.  It  would  seem,  also,  that  in  some  instances,  as  stated  by  Rev.  "W.  Her- 
bert and  Mr.  Charles  Darwin,  that  difierent  species  do  sometimes  produce  fertile 
offspring,  but  that  these .  cases  are  very  few.  Now,  it  is  acknowledged  by  the 
best  botanist^  that  many  plants  which  are  classified  as  species  are  only  more  per- 
manent varieties,  and  that  if  a  clarification  were  made  on  physiological 
principles  of  afiinity  they  would  be  classed  as  varieties.  Therefore  tuese 
hybrids  are  such  only  by  classification,  and  are  properly  the  offspring  between 
two  vai-ieties  of  the  same  species,  and  should  be  called  cross-breeds,  or  varieties. 
In  this  view  sterility  is  made  a  test  of  hybridity,  and,  if  we  adopt  any  other 
opinion,  all  distinction  between  hybrids,  species,  juid  varieties  will  be  destroyed, 
and  the  theory  of  transmutationt  must  be  adopted. 

The  advocates  of  original  species  suppose  that  the  different  species  were  all 
created  in  the  beginning,  and  that  no  others  have  been  created  sinco.  They 
admit  the  effect  of  different  modes  of  living,  kinds  of  food,  and  climate ;  but 
'  they  deny  that  these  are  sufiicient  to  produce  a  new  species.  Among  the  most 
able  advocates  of  this  theory  are  Baron  Cuvier,  Professor  L.  Agti^siz,  Professor 
J.  Lindley,  SirC.  Lyell,  Professor  E.  Hitchcock,  and  Professor  J.  D.  Dana. 

*  Beginning  with  the  hybrid,  the  children  are  the  first  generation,  the  grandchildren  the 
second,  and  the  great-grandchildren  the  third. 

tThe  theory  of  transmutation  supposes  that  only  a  few  forms  of  plants  and  animals  were 
created  at  first,  and  that  all  the  others  have  originat«d  from  them,  the  changes  having  been 
produced  by  diflferent  modes  of  living,  kinds  of  food,  climate,  &c.  Thus,  suppose  two 
birds  to  have  been  created  in  the  beginning  ;  from  these  all  the  diffefent  species,  as  eagles, 
geese,  hens,  sparrows,  &c.,  are  believed  to  have  been  derived.  Each  bird,  by  the  principle 
of  **  natural  selection,"  chooses  a  companion  most  like  itself,  and  thus  new  species  are  con- 
tinualiy  formed.  The  same  would  be  tnie  of  plants.  Among  the  most  able  advocates  of  this 
theory  aro  Do  Itamarck,  Gcofiroy  Saint-HilSre,  W.  Swainson,  and  Charles  Darwin. 
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Professor  J.  S.  Henslow  says : 

Numerous  hybrids  are  continnallj  produced  ortlficiallj  by  horticulturiste,  for  the  purpose 
of  obtalniDg  choice  flowers  and  fruit,  and  it  has  been  assorted  that  many  of  these  are  capable 
of  fertilizing  their  ovules,  and  thus  of  being:  produced  by  seed.  If  this  be  really  the  caso, 
it  would  seem  to  bo  impossible  for  us  te  draw  any  distinction  between  true  species  and 
hybrids.--Professor  J.  S.  Henslow's  Botany,  p.  288. 

Tlio  present  classification  is  continually  changing.  To-day  a  vatiety  becomes 
a  species,  and  a  species  a  genus.  A  stroke  of  the  pen  changes  one  into  the 
other.  The  nectarine  is  classed  by  J.  C.  Loudon  as  a  variety  of  the  peach ;  by 
Professor  De  Candolle  as  a  distinct* species  under  another  genus.  Still  it  is 
known  to  have  first  grown  upon  a  peach-tree,  with  other  peaches.  If  these  are 
distinct  species,  a  brother  and  sister  of  the  same  parents  might,  on  this  principle, 
be  called  distinct  species,  but  very  closely  allied.  Winter,  wheat  and  spring 
wheat  were  classed  by  Linnaeus  as  distinct  species,  but  it  car  be  proved  now  that 
they  may  be  changed  into  each  other.  Professor  J.  Lindley,  speaking  of  the 
citron  family,  says : 

Those  who  have  bestowed  most  pains  iH  the  investigation  of  Indian  botany,  and  in  whos^ 
judgment  we  should  place  the  most  confidence,  hare  come  to  the  conclusion  that  the  citron, 
(Citrus  medica,)  the  orange  (Citrus  auraniium,)  the  lemon  (Citrus  limonum^)  the  lime 
(Citrus  limctta^)  and  their  numerous  Tarieties  now  in  cultivation,  are  all  derived  from  one 
botanical  species.  Citrus  mtdica^  indigenous  to,  and  still  found  wild  in,  the  mountains  of 
East  India. — Treasury  of  Botany,  vol.  1,  p.  291. 

Many  plants  now  in  cultivation  cannot  be  found  in  their  wild  state,  and,  con- 
sequently, it  cannot  bo  known  by  their  structure  what  are  species  and  what  are 
varieties ;  but,  if  their  names  have  not  been  written  in  books,  they  are  all 
recorded  in  the  book  of  nature,  and  can  be  known  with  great  certainty  by  the 
test  of  sterility. 

Although  the  present  classification  may  be  the  most  convenient  for  the  study 
of  botany  in  learning  the  structure  and  names  of  plants,  yet  it  would  seem  to  be 
VQTy  desirable  to  have  another,  made  on  strictly  physiological  principles  of  alliance, 
founded  on  experiment.  It  would  doubtless  bo  a  work  of  time,  but  still  of  very 
great  practical  value.  However,  in  treating  the  subject  of  hybridization,  I  shall 
call  the  offspring  produced  between  two  species  by  the  name  of  hybrid  according 
to  the  present  classification,  with  the  understanding  that  when  it  is  perfectly  fer- 
tile it  is  a  classifio  hybrid,  but  not  a  tnie  hybrid,  or  a  hybrid  by  nature. 

There  is  considerable  diversity  of  opinion  respecting  the  origin  of  the  species, 
some  maintaining  that  they  are  variable  or  transmutable,  and  that  there  is  no  dis- 
tinct li  ne  of  demarcation  between  species,  varieties,  and  hybrids.  On  the  contrary, 
there  ai*o  others  who  contend  that  species  arc  primary  or  original  creations;  per- 
manent and  distinct  from  one  another.  Most  of  our  distinguished  naturalists 
have  taken  the  ground  that  species  are  permanent  and  distinct.  Mr.  T.  A.  Knight, 
whose  judgment  was  exceedingly  accurate,  and  who  is  declared  by  Professor  J. 
Lindley,  in  his  recent  work  on  gardening,  to  have  been  '^the  best  horticultural 
physiologist  that  the  world  has  seen,"  expressed  his  opinion  in  the  following  very 
decided  language: 

I  must,  therefore,  continue  to  believe  that  no  species  capable  of  propagating  offspring^ 
cither  of  plant  or  animal,  now  exists  which  did  not  come  such  immediately  from  the  hand 
of  the  Creator.— Horticultural  Papers,  English  edition,  p.  253. 

Professor  J.  Lindley,  one  of  the  best  of  botanical  writers,  says : 
The  species  of  plants,  like  those  of  animals,  appear  to  bo  eternal,  so  far  as  anything  mun- 
dano  can  deserve  that  name.    There  is  not  the  slightest  evidence  to  show  that  any  species 
of  plant  has  become  extinct  during  tho  present  order  of  things. — Theory  and  Practice  of  Hor- 
ticulture,  edition  of  )855,  p.  471. 

'  Prof.  L.  Agassiz,  who  has  devoted  a  large  poilioa  of  his  llfo  to  tho  examina- 
tion of  species,  says : 

Species  are  formed  in  nature,  with  all  qualifications,  they  are  God*s  creations.  If  it 
were  possible  to  originate  now  species  by  the  development  of  varieties,  man  might  be  able 
to  enlarge  both  the  animal  and  vegetable  kingdom,  and  become  a  creator. 
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And  fbrther : 

It  was  a  great  step  in  the  proereBS  of  science  when  it  was  ascertained  th&t  species  have 
fixed  cbaractcTB,  ana  that  tbey  do  not  change  in  the  course  of  time.  But  the  fact,  for  which 
we  are  indebted  to  Cuvier,  has  acquired  a  still  f^rcatcr  importance  since  it  has  been  estab- 
lished that  even  the  most  extraordinary  changes  in  the  mode  of  existence,  and  in  the  condi- 
tions nnder  which  animals  may  be  placed,  have  no  more  influence  upon  their  essential 
characters  than  the  lapse  of  time.  Nothing  furnishes  the  sli^rhtest  argument  in  favor  of  their 
mutability  ;  on  the  contrary,  every  modern  investigation  has  onlvgooe  to  confirm  the  results, 
first  obtained  by  Cuvler,  and  his  views  that  species  are  fixed. — Contributions  to  the  Natural 
History  of  the  United  States,  vol.«l,  p.  53. 

It  would  appear  from  these  opinions,  expressed  by  so  accurate  obser^^ers,  that 
species  ai*e  permanent,  and  were  created  by  God  in  the  beginning,  at  least  in  the 
beginning  of  the  present  order  of  things ;  also,  that  they  were  completely  adapted 
to  the  condition  in  which  they  were  placed,  and  hdve  preserv^ed  their  identity 
from  the  most  remote  historical  period  to  the  present  time.  There  is  every 
reason  to  suppose  that  they  will  continue  their  existence,  and  remain  distinct  as 
Jong  as  the  present  aiTangcmcnt  of  nature  exists  j  and  when  a  new  order  of  things 
shall  be  instituted,  if  wc  may  judge  by  the  past  geological  history  of  the  earth, 
they  will  be  re-adapted,  or  new  ones,  created,  or  both,  not  by  progressive  develop- 
ment, but  suddenly  and  perfectly  adapted  to  their  new  condition.*  Professor  L. 
AgaiSsiz  says : 

Geology  shows  that  at  different  periods  there  have  existed  different  species ;  but  no  transi- 
tion from  those  of  a  preceding  into  toose  of  a  follow  ing  epoch  has  ever  been  noticed  anywhere. — 
Contributions  to  the  Natural  History,  t&c,  vol.  l,p.  53. 

It  is  evident,  then,  that  it  was  the  design  of  the  Creator  to  keep  the  various 
species  of  the  present  creation  distinct,  and  not  to  perniit  any  variations  to  occur 
which  would  interfere  with  His  laws,  or  produce  any  new  beings  not  in  agree- 
ment with  the  fi-reat  plan. 

If  we  carefuUy  examine  the  laws  of  generation  in  the  vegetable  as  well  as  in 
the  animal  kingdom,  we  shall  find  that  the  different  species  are  confined  to  oer- 
taia  limits  of  reproduction  over  which  they  cannot  pass  without  reproof.  Each 
is  confined  by  a  law  of  natmo  to  itself  or  its  varieties ;  and,  if  at  any  time  it 
transcends  these  boundaries,  the  offspring  is  impcifect,  and  ultimately  suffers 
death  or  total  extinction.  It  sometimes  perishes  in  the  first  generation,  but  it 
may  continue  to  propagate  itself  for  a  f«w  generations,  and  then  become  extinct 
Such  an  offspring  is  called  a  hybrid.  It  differs  fi-om  a  species,  because  its  fer- 
tility is  limited.  It  differs  also  from  a  variety,  not  only  in  consequence  of  the 
limitation  of  its  fertility,  but  also  because  it  is  the  product  of  two  species,  and  a 
variety  is  the  offspring  of  one  or  the  same  species.  A  hybrid,  therefore,  is 
not  a  species,  and  it  is  not  a  variety.  It  is  a  hybrid  only,  and  sliould  be  called 
by  that  name.  Like  the  line  of  the  parabola,  it  may  approximate  very  near  to 
a  species,  but  it  cannot  become  such  while  h  retains  its  hybridity ;  for,  when  it 
coalesces  with  its  species,  it  becomes  permanently  fertile,  and  is  no  longer  a 
hybrid,  but  a  variety. 

The  word  hybrid  (from  the  Greek  word  hubris)  in  its  original  meaning  signifies 
insult,  debauchery,  a  rape,  prostitution  j  thus  sho\nng  that  it  is  the  ofiSpring  of 
an  illicit  intercourse  between  plants  of  different  species,  and  it  is  well  known  that 
plants  which  are  really  specifically  distinct  will  not  hybridize,  unless  from  impo- 
tency  or  absence  of  the  male  plant  of  the  same  species,  or  in  consequence  of  being 
forced  by  the  interference  of  man.  It  is  contrary  to  the  laws  of  reproduction, 
and  the  offspring  is  imperfect,  and  must  be  kept  alive  by  man,  or  by  some  other 
means  than  by  seed.     Sterility,  or  sterility  of  offspring*  is  the  line  of  demarca- 
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tion  which  Beparates  one  species  from  another,  and  is  the  true  basis  for  all  classi- 
fication of  species,  which  is  founded  in  nature.  It  is  a  benevolent  law,  and  its 
object  is,  to  keep  the  species  distinct,  and  to  prevent  plants  and  animals  from 
producing  offsprings  which  would  not  be  adapted  to  the  present  condition  of 
things ;  and,  if  permitted  to  live,  would,  in  the  case  of  animals,  be  a  burden  to 
themselves,  and  those  around  them.  But  these  ille^timate  connections  are  some- 
times, but^  rarely,  permitted  for  a  short  time ;  perhaps  to  gratify  the  taste  as  in 
fruits,  or  to  please  the  eye,  as  in  flowers,  or  to  subserve  some  temporary  purpose, 
when  the  change  would  not  be  violent,  or  particularly  interfere  with  the  general 
arrangement  of  things.  But  the  parents  will  receive  back  these  abnormal 
offsprings,  or  hybrids,  from  their  debauched  (condition,  and  restore  them  to  good 
standing  in  the  family  of  nature,  if  they  will  unite  with  them,  although  it  may  seem 
to  be  an  unlawful  union,  but  yet  ultimately  i-esulting  in  the  good  of  the  species. 

The  beauty  and  benevolence  of  this  law  may  also  be  seen  in  its  effects  on 
varieties  of  tlio  same  species,  both  among  plants  and  animals.  In  plants  that 
have  a  tendency  to  sport  and  to  produce  abnormal  development  in  their  flowers, 
this  disposition  is  immediately  chocked  if  carried  too  far  by  destroying  the 
organs  of  reproduction,  so  that  the  abnormity  may  not  be  perpetuated.  And 
in  animals  much  inconvenience  and  suffering  are  prevented  by  limiting  the  period 
of  fertility  in  order  that  offspring  may  not  be  produced  which,  in  consequence  of 
weakness  in  the  parent  occasioned  by  youth  or  old  age,  would  not  have  the 
vigor  of  constitution  to  insure  health,  or  might  not  be  aWo  to  receive  the  supply 
of  nourishment  necessary  for  its  vigorous  growth,  or  the  proper  care  which  its 
welfare  would  demand. 

There  may  appear  to  be  some  exceptions  to  this  principle  of  sterility,  for  it  is 
very  difficult  to  find  any  rules,  except  mathematical,  that  are  without  exceptions; 
but  it  would,  on  this  account,  be  unreasonable  and  vain  to  think,  by  collecting 
a  complication  of  apparent  exceptions,  thus  to  set  aside  or  annul  a  great  and 
obvious  law  of  nature.  ' 

If  the  foregoing  principles  of  the  permanency  and  distinctness  of  specie?  are 
not  correct,  it  would  be  very  difficult  to  account  for  the  purity  of  the  species  of 
plants  and  animals  which  have  come  down  to  us  from  very  remote  periods ;  for 
we  know  from  fragments  of  plants  found  in  Egyptian  tombs,  and  from  engravings 
on  monuments,  that  the  palm  'and  the  vine  arc  the  same  now  as  in  the  time  of 
Menes,  and  that  the  beautiful  nai'cissus  blooms  as  sweetly  as  when  the  Latian  bard 
sung  its  praises  nearly  two  thousand  years  ago.     Professor  James  D.  Dana  says : 

Under  any  scheme  of  development  of  species  from  species,  the  sjBtem  of  life,  after  a  few 
years  of  progress,  woald  have  become  a  blended  mass,  the  temple  of  nature  fused  over  its 
Burface  and  throughout  its  structure.  Tho  study  of  the  past  Las  opened  to  view  no  such 
result — Dana's  Manual  of  Geology,  p.  602. 

Hybrids,  as  we  have  already  seen,  are  the  offspring  of  two  dilFeront  species, 
and  therefore  partake  of  the  nature  of  both  parents  in  all  their  essential  quali- 
ties, as  foliage,  form,  size,  hardiness,  color,  &c.  There  does  not  always 
appear,  however,  to  be  a  perfect  commixture  of  the  two  natures  in^  every  part  of 
the  new  being,  but  each  respectively  may  show  itself  more  conspicuous  in  one 
part  than  in  another.  It  is  now  generally  believed  that  tho  characteristics  of 
the  male  plant  predominate  in  the  offspring.     Professor  J.  Lindley  says : 

In  the  midst  of  many  experiments  conducted  without  exactness,  from  which  no  safe  con- 
dasion  can  be  drawn,  there  are  some  in  the  hands  of  such  men  as  the  lato  Rov.  W.  Herbert, 
which  seem  to  justify  the  inference  that,  in  g^eneral,  the  properties  of  the  male  parent  will  be 
most  conspicuouis  in  the  hybrids. — Theory  and  Practice  of  Horticulture,  edition  of  1855,  p. 
495. 

M.  Germain  do  Saint  Pierre  says: 

The  greater  influence  of  the  male  may  he  taken  as  a  tolerably  safe  guide  in  experimenta 
on  this  subject.  The  female  plant  seems  to  furnish  the  teguments  of  tho  embryo,  and  at  a 
later  ])eriou  the  material  for  ita  nutrition ;  the  mltle  plant  seems  to  supply  the  first  constituent 
materialB  for  the  embryo. 
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The  theory,  of  the  ovaiist,  who  suppoaos  that  tho  embryo  of  the  now  plant 
exists  in  the  ovary,  and  is  quickened  into  life  hy  tho  inliiionco  of  tho  pollen; 
and  that  of  tlie  epigenesist,  who  thinks  that  the  embryo  is  produced  by  the 
fluid  issuing  from  the  pollen,  and  uniting  with  the  fluid  exuding  from  the 
stigma,  are  now  generally  discarded  j  ancY  the  theory  of  the  animalculist  is 
adopted,  th<at  the  germ  or  the  organic  framework  of  tlic  living  being,  or 
embryo,  is  furnished  by  the  pollen  of  the  male  plant,  and  conveyed  to  tho 
embryo  sack,  and  is  nourished  in  it  and  developed  in  the  ovules,  which  ulti- 
mately constitute  the  seeds  of  the  new  plant.  Hence,  it  may  be  seen  wli^^  tho 
characteristics  of  the  male  plant  predominate  in  the  new  ofispriuir.  and  why  it 
might  also  in  many  respects  resemble  the  female  plant  by  which  it  is  aourishod 
so  long,  and  developed  almost  from  nothing  into  perfect  seeds  which  contain  the 
nidimeiits  of  the  new  plant.  Leuwenhoek,  the  German  naturalist,  embraced 
this  oj)ini()n  after  the  most  caieful  and  critical  observations  with  a  microscope  of 
so  great  magnifying  power  that  a  spider's  thread  could  be  seen  by  it,  the  fineness 
of  which  was  such  that  it  would  take  four  thousand  of  them  to  make  one  tho  size 
of  a  spire  of  hair.  The  correctness  of  this  theory  can  also  bo  abundantly  proved 
fropi  the  animal  kingdom.* 

In  hybridizing  and  in  cross-breeding  no  change  is  produced  during  tho  first 
year  in  the  fruit  of  the  plant  upon  which  the  operation  has  been  performed.  It 
makes  its  appearance  in  the  second  year  in  the  new  plant  raised  from  the  seed  of 
the  one  to  which  the  pollen  was  applied.     Mr..T.  A.  Knight  says: 

I  must,  coDsequentlj,  venture  to  conclude  that  neither  tho  color  of  tho  seed-coats, t  nor 
the  form,  taste,  or  flavor  of  fruits  is  ever  affected  by  the  immediate  iuilucnce  of  the  polioQ  of 
a  plant  of  another  variety  or  ppecics. 

M.  Gennain  de  Saint  Pierre,  a  recent  and  experienced  hybridist  of  Europe, 
confirms  the  views  of  Mr.  T.  A.  Knight.     He  says : 

The  fruit  produced  as  a  consequruce  of  artificial  fertilization  does  not  diifer,  generally 
speakiup;,  from  the  normal  fruit. 

Hence,  we  may  conclude  that  the  prejudice  cannot  be  true  which  sometimes  pre- 
vails, that  the  fruit  of  our  orchards  and  gardens,  which  is  laised  from  the  same 
tree  from  year  to  year,  is  injiu-od  by  insects  in  transfening  ])ollen  from  the  flowers 
of  one  tree  to  those  of  another.  The  change  is  efiected  in  the  seeds  only,  and  not 
in  the  fruit. 

To  hybridiziiig  and  to  cross-breeding,  but  especially  to  tho  hitter,  wo  are 
mdebted  for  some  of  the  choicest  kinds  of  oiu:  fruit,  as  the  grape,  strawberry,  &c. 
Some  of  the  finest  shrubs  and  trees  that  adorn  our  gardens  and  lawns,  the  beau- 
tiful roses,  camellias,  tizalias,  and  rhododendrons  that  are  saittered  broadcast, 
as  it  were,  from  one  end  of  the  civilized  world  to  the  other,  are  the  handiworks 
of  the  cunning  workmen  in  these  pleasing  and  useful  arts.  Xatnre,  in  her  primi- 
tive state,  rarely  hybridizes.  She  has,  as  a  general  rule,  left  that  for  man  to  do 
under  more  favorable  circumstances,  while  she  takes  care  to  preserve  her  original 
creations  forever  distinct.    . 

True  hybridization,  or  that  which  is  founded  in  nature,  produces  weakness  in 
the  offspring  in  one  form  or  another,  the  object  of  which  appears  to  be  to  destroy' 
hybrids  and  preserve  the  species  pme.  When  the  parent  plants  are  very  remotely 
allied,  this  weakness  shows  itself  in  a  feeble  and  sickly  constitution,  and  fre- 
quently the  ofispring  perishes  in  a  short  time.  When  they  are  more  closely 
related,  there  is  sometimes  more  physical  strength  of  constitution  and  vigor  of 
growth  than  in  either  of  the  parents;  but  at  the  same  time  there  is  great  inipo- 

*The  mule  has  the  head,  tail,  and  hoofs  like  an  ass;  the  ginnet  has  the  head,  tail,  and 
hoofs  like  a  horse.— Massachusetts  Agricultural  Report  for  1854,  p.  135.— Ajjassiz. 

t  Rev.  William  Herbert  thinks  the  coating:  of  the  seeds  of  plants  is  sometimes  changed 
in  color  by  tho  immediate  influence  of  tho  pollen  on  the  fertilized  plant.  This  seems  to  be 
the  case  in  maize,  since  a  flower  of  a  yellow  variety  fertilized  hj  tho  pollen  of  a  white 
variety  will  produce  a  white  seed  the  first  year. 
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tency  iu  the  reproductive  organs,  so  that  the  noorishment  which  in  other  plants 
goes  to  form  the  seeds,  in  hybrids  serves  to  increase  their  strength  and  size. 
Hence,  as  Kdlreuter  observes,  hybrids  frequently  produce  enormous  development 
of  their  roots,  tubers,  flowers,  and  fruit.  They  also  have  a  tendency  to  increase 
by  roots,  runners,  and  suckers  j  and  indeed  all  true  hybrids  must  be  propagated  by 
scions,  cuttings,  layers,  suckers,  or  in  some  similar  manner. 

The  beauty  of  flowers  may  be  improved  by  hybridization.  Single  flowers  are 
sometimes  made  double,  because  the  sap,  which  usually  goes  to  make  the  seeds, 
is  thrown  into  the  stamens  in  extra  quantity,  and  they  are  thus  transfonned  into 
petals,  and  the  flower  becomes  double.  Flowers  of  single  colors,  as  red,  white, 
purple,  &c.,  may  become  variegated  by  hybridizing.  Little  practical  advantage 
can  be  derived  from  producing  true  hybrids  of  annual  plants,  since  they  must 
*  perish  at  the  end  of  the  year  in  consequence  of*  incapacity  to  produce  seeds  for 
reproduction.  They  may  gratify  the  curiosity  or  please  the  eye  by  exhibiting 
forms  that  were  never  seen  before,  but  which  remain  only  for  a  short  time  and 
disappear  forever.  There  are,  comparatively  speaking,  but  few  true  hybrids,  and 
they  must  be  cherished  with  great  care  in  order  that  they  may  be  preserved,  even 
in  perennial  plants,  for  any  considerable  time.  Most  species  do  not  .produce 
them  at  all,  and  others  only  when  they  are  on  the  very  confines  of  the  line  of 
demarcation  which  separates  them. 

Glassiflo  hybrids  generally  possess  all  the  qualities  which  characterize  other 
plants,  with  the  additional  ones  of  improvement  in  size  and  quality  of  fruit,  in 
hardiness,  beauty  of  flowers  and  foliage,  and  sometimes  in  prolificacy. 

If  it  is  desired  to  improve  the  flavor  of  a  fruit,  we  should  select  a  species  for 
the  male  plant  possessing  the  quality  which  we  desire  to  impart  to  the  new 
plant,  and  hybridize  the  lemale  plant  of  the  other  species  with  its  pollen.  From 
the  seeds  produced  by  this  union  we  expect  to  get  some  plants  which  will  resem- 
ble, according  to  the  general  law,  both  parents  in  flavor,  &c.;  and  perhaps  there 
might  be  one  or  two  which  would  be  nearly  or  quite  equal  to  the  male  plant.  If 
it  is  desired  to  produce  a  fruit  hardy  and  of  good  flavor,  we  should  select  a  species 
for  a  staminate  plant  which  is  hardy  and  delicious,  and  hybridize  the  more  tender 
species  with  its  pollen.  If  it  is  desired  to  increase  the  size,  we  should  select  a 
plant  which  produces  the  largest  fruit  for  the  staminate  flower,  and  hybridize  the 
one  that  produces  the  smaller  with  its  pollen.  These  thiee  qualities  have  been 
combined  in  the  grape,  in  this  country,  by  John  Fiske  Allen  and  Edward  S. 
Bogers,  both  of  Salem,  Massachusetts,  by  hybridizing  the  native  grape  fVitis 
lalmiscdj  with  the  pollen  of  the  foreign  fVitis  viniferaj  or  Em-opean  grape. 

Mr.  Allen  produced  his  hybrid,  called  Allen's  White  Hybrid,  by  hybridizing 
the  Isabella  (Vitis  labrusca)  with  the  pollen  of  the  Golden  Chasselas  (VH^ 
vinifera.J  This  grape  is  hardy;  the  fruit  is  of  a  greenish  white  color,  and  high 
flavored,  partaking  largely  of  the  qualities  of  the  male  parent.  Mr.  Bogers 
also  hybridized  the  Mammoth  Grape  f  Vitis  labrusca  J  with  the  pollen  of  the  Black 
Hamburg  (Vitis  viniferaj  and  obtained  several  hybrids,  some  of  which  are  of  a 
red.  color  and  others  black.  He  also  hybridized  the  Mammoth  Grape  with  the 
Golden  Chasselas,  and  obtained  some  very  valuable  hybrids.  They  have  the 
hardiness,  in  some  degree,  and  the  large  size  of  the  Mammoth  Grape,  and  the 
flavor,  to  a  great  extent,  of  the  foreign  varieties.  In  these  successful  cases  of 
hybridizing  we  obtain  at  once  hardiness,  increased  size,  and  high  flavor,  approxi- 
mating pretty  closely  to  the  male  plants.  Most  of  these  hybrids  are  said  to  be 
very  prolific  in  the  production  of  fruit,  and  are  justly  regarded  as  a  great  advance 
in  the  amelioration  of  this  species  of  our  native,  or  wild  grape. 

Another  very  remarkable  and  valuable  plant,  supposed  by  many  to  be  a  claa- 
sific  hybrid,  is  the  Mangel  Wurzel.     Professor  J.  Lindley  supposes  that  it  is  a 
variety  of  the  garden  heet  (Beta  vulgaris  J  of  tliis  country;  Dr.  William  Dar- 
lington, that  it  is  a  variety  of  the  Chard  beet  (BetaciclaJ  and  Professor  W.  Buck 
•20 
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man  regards  it  as  a  variety  of  tbe  Sea  beet  CBeta  maritimaj  of  Englaad.  Jl 
writer  in  the  New  American  Gyclopsdia  calls  it  a  distinct  species,  fSetamissinia^J 
and  says  tbe  place  of  its  origin  is  not  known.  In  Webst^s  dictionary  it  is  called 
Beta  hyhrida.  In  foliage  and  color  it  resembles  the  Chard  beet,  and  in  size, 
form,  and  sweetness  the  gagrden  beet.  The  concentric  zones  of  red,  and  its 
remarkable  size,  seem  to  indicate  hybrid  oricpn.  Tlie  j?arden  beet  and  the  Chard 
were  extensively  cultivated  in  Germany,  where  it  was  first  seen,  and  there  is  good 
reason  to  suppose  that  it  originated  there,  and  is  a  classifio  hybrid 

The  number  of  omamentd  plants,  the  flowers^  the  foliage,  and  the  hardiness 
of  which  are  improved  by  hybridization,  is  veiy  larse.  The  Shododendron 
Fonticutn,  with  its  purple  flowers,  hybridized  by  the  pouen  of  the  Ehododendran 
Indkumj  with  its  beautiful,  flaming,  crimson  flowers,  produces  a  hybrid  which  is 
much  more  beautified  than  the  farmer,  and  far  more  hardy  than  the  latter.  The 
common  scarlet  Azalea  (Azalea  caHendidacea,)  hybridized  by  the  pollen  of  the 
yellow  Azalea  (Azaka  F<mHca,J  produced  flowers  finely  variegated  with  the 
colors  of  the  parent  plants.  A  new  hybrid,  said  to  be  of  very  beautiful  colors, 
has  recently  been  oridnated  in  England  from  Bhododendron  jasminifiorum^ 
hybridized  by  the  pollen  of  the  Ehododendran  Jofoanicvm.  It  is  called  the 
Princess  Royal,  and  has  obtained  high  favor. 

That  singular  class  of  plants  called  remontant*  roses  is  produced  by  hybrid- 
izing the  common  species  of  roses,  which  bloom  annually,  by  the  poUen  of 
the  Chinese  rose  (Bosa  IndicaJ  which  blooms  perpetually  when  cultivated 
in  the  conservatory.  In  consequence  of  this  ever-blooming  character  which 
the  Chinese  rose  imparts  by  hybridization,  the  common  roses,  which  bloom 
naturaUy  only  once  a  year,  are  made  to  bloom  several  times.  Thus  we  get  the 
hardiness  of  the  common  rose,  and  in  part  the  perpetual  blooming  quality  of  the 
Chinese  rose.  The  philosophy  of  the  change  is,  that  after  the  flowers  of  the 
first  blooming  perish,  the  plant  puts  forth  a  new  growth  of  wood  and  flowers,  and 
in  this  manner  the  process  is  repeated  throughout  the  season.  The  beautifol 
rose  called  the  Giant  of  Battles  fG4ant  des  BataiUesJ  is  probably  a  hybrid  £rom 
the  Provence  rose  (Bosa  centifoliaj  hybridized  by  the  pollen  of  the  Chinese 
rose  (Bosa  IndicaJ  The  Dr.  Linddey,  the  Queen  (La  BeineJ  the  Triumph  of 
Beauty  (TriompJie  de  Beauts  J  &c.,  are  of  this  class.  There  are,  also,  very 
beautiful  hybrids  which  are  annual  bloomers.  The  Letitia  (La  Vdug^J  a 
hybrid  between  the  Provence  rose  (Bosa  ceniifoliaj  and  the  French  rose  {Bosa 
OaUicOj)  is  of  this  kind ;  so  also  the  Devigne  and  Blanphefleur.  These  illustra- 
tions are  sufficient  to  show  the  very  great  practical  value  of  the  art  of  hybrid- 
izing ;  for,  as  we  have  seen,  qualities  Cfm  be  imparted  to  fimits  and  beauty  to 
flowers,  in  a  few  minutes,  which,  by  the  common  cottrse  of  cultivation,  might 
require  years,  and  even  centuries,  to  acquire^  and  in  many  oases  could  not  be 
reached  at  all. 

The  origin  of  varieties  is  a  subject  of  deep  interest,  and,  perhaps,  less  under- 
stood than  almost  any  other.  A  species,  unlike  a  tme  hybrid,  wH  always  reproduce 
itself  from  its  seed,  and  for  an  indefinite  period.  The  plants  which  are  raised  from 
its  seeds  will  not,  however,  be  exactly  like  the  parent  species,  but  will  diiSer  in  some 
particulars,  as  form,  size,  color,  quality  of  fruit,  but  not  in  its  original  type,  or 
materially  in  its  organic  structure.  These  particular  differences  which  have  been ' 
ffiiumeratcd  constitute  varieties,  forms  that  are  not  monstrous,  enduring  only  for 
a  time  and  then  disappearing,  but  the  natural  outgrowth  of  the  seed,  not  produced 
by  a  direct  fiat  of  the  Creator,  as  the  species  are  supposed  to  have  been,  but  by 
an  inherent  energy,  acting  by  determinate  laws,  modified  by  the  conditions  in 
which  they  are  placed,  as  soil,  climate,  and  other  extraneous  influences  which  are 
too  latent  for  us  to  comprehend. 

Varieties  may,  no  doubt,  bo  produced  by  a  spontaneous  influence.     Among 

*  From  the  French  rtmonUr,  remontant—to  get  up  again,  to  grow  again* 

Digitized  by  VjOOQIC 


'  HYBBIDIZINO,  CHOSS-BfiEEBINO,  BEGENERATION  OF  PLANTS.     SOT 

the  ooQnUess  numbers  of  flowers  produced  upon  a  single  plant  it  could  hardly 
be  sapposed  that  all  would  be  constituted  exactly  alike.  The  growth  of  one 
might  bo  more  vigorous,  or  the  pollen  differently  constituted  in  its  elements^  oi 
more  Tital  in  its  character ;  and  all  these  might  conspire  to  produce  a  plant  dif- 
fering sufficiently  from  the  original  species  to  oonfetitute  a  variety.  But  it  is  not 
often  that  very  marked  varieties  are  produced  by  spontaneous  action ;  yet  some 
of  bur  best  fruits  have  occasionally  been  found  growing  wild,  as  it  is  sometimciB 
called,  in  woods  and  hedges,  as  the  pear  called  the  Duchesse  d'Angoul^me,  the 
Seckel,  and  the  Bergen,  but  the  seeds  from  which  these  trees  grew  had  probably 
been  influenced  by  previous  cultivation. 

Varieties  may  also  be  obtained  by  cultivation  and  selection.  It  is  sometimea 
said  that  Grod  created  the  species  and  man  the  varieties.  There  is  no  doubt  that 
man,  by  means  of  cultivation,  is  a  most  powerful  agent  in  the  producti<Ma  of 
varieties.  As  the  mind  of  man,  when  under  powerful  excitement,  irtll  make 
great  intellectual  efforts,  such  as  it  never  made  before,  so  a  plant  under  the 
stimulus  of  high  cultivation,  will  make  an  extraordinary  development,  often  in 
a  direction  not  expected,  and  produce  a  new  variety  which  it  never  would  haTB 
originated  if  it  had  been  left  alone  in  a  wild  state.  The  process  pursued  intius 
mode  of  producing  varieties  is  to  select  the  beet  fruit  of  any  species  or  variety, 
and  BOW  the  seeds  in  a  soil  properly  prepared  for  their  most  vigorous  growtib; 
then,  again,  selecting  the  best  &uit  from  tne  new  plants  and  planting  the  seeds, 
thus  continuing  the  operation  till  the  desired  variety  is  obtained*  Buoh  vari* 
eties  are  sometimes  called  '^seedlings,"  because  they  axe  raised  from  the  se^s^ 
without  any  artificial  process  of  hybridizing  or  cross-breeding.  This  process  cl 
producing  new  varieties  has  been  carried  on  very  extensively,  and  with  wonder* 
nil  results,  and  it  would  bo  very  difficult  to  assign  the  limits  to  which  the  improve 
ment  may  be  carried. 

Professor  Van  Mens,  a  distinguished  pomologist,  of  Belgium,  cultivated  the 
pear  very  extensively  in  this  way,  and  with  good  success.  He  began  by  sowing 
the  seeds  of  a  healthy  seedling  pear  which  approximated  nearest  to  the  originu 
species  of  any  which  he  could  find,  without  taking  a  wild  one,  supposing  thiit 
by  this  course  he  could  get  some  varieties  di^erent'from  any  which  had  been 
Been  before.  In  the  fifth  generation  he  obtained  some  excellent  fruit,  although 
he  earned  the  process  even  to  the  seventh  generation.  He  did  not  presetve 
every  one  of  the  multitude  of  plants  which  he  raised  fiom  the  seeds,  till  it 
matured  finit,  but  those  which  were  feeble,  or  did  not  have  the  characters  that 
he  deemed  essential  for  the  production  of  good  fruit,  were  destroyed;  and  so 
accurate  had  his  observation  become  by  long  experience  that,  as  he  informs  us, 
ho  could  generally  tell  by 'the  form  of  the  leaf,  the  color  of'  the  branches,  or  the 
spreading  of  the  top,  whether  the  firuit  would  be  good  or  not.  He  obsetved 
that,  whUe  the  plant  of  the  first  generation  was  about  seven  years  'in  coming 
into  bearing,  the  time  was  diminished  for  each  succeeding  one,  so  that  in  the 
seventh  it  took  only  about  four  years.  It  would  probably  not  be  best  for  the 
common  experimenter  to  begin  with  sowing  the  seeds  of  an  uncultivated  variety, 
as  Professor  Van  Mens  did,  but  to  select  the  best,  thus  appropriating  to  himself 
what  had  been  gained  by  cultivation,  although  he  might  not,  perhaps,  obtatn 
anything  bo  cnth-ely  distinct  fix)m  existing  vj»rieties  as  was  done  in  the  case  of 
Professor  Van  Mons.  He  raised  more  than  80,000  seedlings,  2,000  of  which 
have  meritorious  qualities.  I  will  name  ,tho  following:  Belle  Julie,  Beurrtf 
Spenee,  Beurr6  Amanda,  Beurr6'  Gens,  Beurr^  Citron,  Beurr^  Colmar,  Beurr^ 
Kenrick,  Clara,  Clinton,  Capacin,  Charles  Frederick,  Limon,  Walker,  Wen 
dell,  &c. 

.   In  the  gi'ape  we  have  a  wonderful  instance  of  the  effect  of  cultivation  in 
improving  the  quality  of  the  finit.    Mr.  E.  W.  Bull,  of  Concord,  Massachusetts, ' 
in  his  very  successful  efforts  to  improve  our  native  grapes,  began  by  sowing  the 
seeds  of  a  hardy  species  (Yi^  labru^aj  of  wild  grape  fi:om  which  he  raised 
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seedlings.  He  then  sowed  the  seeds  raised  £rom  these  and  obtained  othecs, 
among  which  was  the  Concord,  which  was  produced  in  the  second  generation 
£n>m  the  Tvild  vine.  He  then  raised  two  thoosond  seedlings  before  he  got  any 
that  surpassed  the  Concord'.  In  the  fourth  generation,  or  grandchildren  of  the 
Concord;  he  obtained  seedlings  which  were  for  superior  to  the  Concord,  and 
nearly  equal  to  the  European  grai^fVitis  vini/eraj  The  wild  or  foxy  taste  of 
the  native  grape  had  disappeared ;  the  pulp  had  become  soft,  sweet,  and  sugaiy, 
and  he  says  that  it  would  be  dif&cult  to  distinguish  it  by  the  taste  from  the 
foreign  varieties,  and  all  this  was  accomplished  in  only  four  generations.  There 
seems  to  be  no  reasonable  doubt  that,  as'Mr.  BuU  thinks,  the  wild  grape  can, 
in  a  few  generations,  be  made  equal  in  quality  to  the  European  vine.  We  may, 
tkerefore,  expect  to  have  a  grape  as  hardy  as  the  wild  grape,  and  as  juicy  and 
sweet  as  the  Chasselas  or  the  Black  Hamburg. 

We  have  every  reason  to  suppose  that  the  Persian  or  European  vine  ('VUis 
vmiferaj  has  been  brought  to  its  present  state  of  perfection  from  a  wild  grape; 
for  it  has  been  cultivated  in  Egypt  from  the  remotest  antiquity,  and  the  Egyp- 
tians declare  that  Osiris  first  taught  them  its  use.  It  had  been  cultivated  in 
Asia  800  years  before  those  pious  leaders  and  shrewd  statesmen,  Joshua  and 
Caleb,  visited  the  valley  of  Eshcol  and  brought  away  ^^one  cluster,''  so  heavy 
that  it  was  borne  ''between  two  upon  a  staff."  ^It  grows  to  an  enormous  size 
when  under  cultivation.  Schulz  says  he  supped  under  a  grape-vine  in  Palestine 
the  stem  of  which  was  a  foot  and  a  half  in  diameter,  the  height  30  feet,  and  its 
branches  formed  a  canopy  30  feet  in  diameter.  "  The  clusters,"  he  adds,  "are 
00  large  that  they  weigh  10  or  12  pounds,  and  the  hemes  may  be  compared 
with  our  large  plums."  A  gentleman  from  California,  of  undoubted  veracity, 
informs  me  that  he  has  seen  a  foreign  vine  in  that  State,  planted  a  century  or 
more  ago  by  the  Jesuit  niis^onaries,  which  has  a  diameter  even  greater  than  this. 

There  are  few  plants  more  inclmed  to  vaiy  or  sport  than*  the  giape.  All 
the  Em*opean  varieties,  which  vary  so  much  in  color  and  sweetness,  have  been 
produced  from  the  same  species,  and  sometimes  white  varieties  &nd  black  have 
grown  on  the  same  stalk. 

The  following  are  some  of  the  varieties  derived  from  the  Vitis  labmsca: 
the  Adirondac,  Anna,  Cassady,  Catawba,  Concord,  Christine,  Crevelling,  Diana^ 
Draout  Amber,  Hartford  Prolific,  lona,  Isabella,  Isi'aella,  Ives's  Seedling,  Lydia^ 
Mazatawny,  Rebecca,  and  Union  Village. 

From  the  Vitis  cordifolia  oiiginated  the  Clinton,  Franklin,  and  Taylor's  Bullet. 

From  the  VUisasUvdlis  we  have  the  Alvey,  Devereaux,  Elsinburg,  Herbe- 
mont,  Lenoir,  and  Norton's  Virginia. 

Many  of  our  useful  as  well  as  ornamental  plants  vary  much  by  change  of 
habitat  and  by  culture.  Hie  cabbage  in  its  wild  state  had  scarcely  any  head. 
The  beet,  carrot,  parsnip,  and  turnip  had  roots  no  larger  than  the  common 
thistle,  (Cirsium  arvensc.J  The  tubers  of  the  potato  were  but  little  larger  than 
the  groundnut,  (ArcHia  in/oliaj  and  the  tomato  bore  fruit  very  much  hka  the 
potato-ball,  but  now,  by  cultivation  and  selection,  it  has  acquired  a  size  of 
moie  than  six  inches  in  diameter.  The  strawberry  has  become  many  times 
larger  than  in  its  natural  state.  Professor  Buckman,  of  England,  in  a  few 
years  converted,^  by  cultivation  and  careful  selection,  the  wild  parsnip  into  new 
and  good  varieties.  M,  Vilmorin  produced  the  same  change  in  the  wild  carrot 
in  a  few  generations.  AVinter  wheat  and  spring  wheat  may  be  converted  into 
each  other.  "  M.  Moniiier  sowed  winter  wheat  in  spring,  and  out  of  100  plants 
four  alone  produced  ripe  seeds;  these  were  sown  and  resown,  and  in  three  years 
plants  were  reared  which  ripened  all  their  seed.  Conversely,  nearly  all  the 
plants  raised  from  spring  wheat  which  was  sown  in  autumn,  perislied  from  frost ; 
but  a  few  were  saved,  and  produced  seeds,  and  in  three  years  this  spring  variety 
was  converted  into  a  winter  variety."*     llunning  or  twining  beans  may  be 

•Variation  of  Animals  and  Plants,  &c.,  vol,  ],  p,  380.— Charles  Darwin. 

Digitized  by  VjOOQIC 


Hl^BRIDIZING,  CROSS-BRtJEDINa,  DEGENERATION  OP  PLANTS.     309 

iedacc<1  to  biwli  beans  by  selecting  the  fruit  that  grows  nearest  the  ground  from 
year  to  year,  and,  on  the  contrary,  their  stems  may  be  made  to  grow  much 
longer  by  selecting  pods  from  the  top  or  end,  and  constantly  planting.  Cacnm- 
bers  may  be  dwarfed  in  size,  and  almost  stopped  in  running,  by  selecting  seeds 
from  those  which  grow  near  the  root,  and  planting  constantly.  A  farmer  might" 
very  easily  originate  a  new  variety  of  wheat,  by  selecting  some  head  which  dif- 
fered very  much  in  size  of  kernel  or  length  of  spike,  and  sowing  the  seeds  by" 
themselves,  from  year  to  year,  on  well-prepared  land,  and  "weeding  out,"  those 
heads  which  are  not  like  the  original  type,  and  rejecting  the  small  seeds.  The 
same  is  true  of  maize,  peas,  beans,  and,  indeed,  of  all  plants  that  are  inclined  to 
sport  or  vary.  Single  flowers  which  have  a  tendency  to  sport  may  be  converted 
into  double  flowera  by  long  cultivation  in  rich  soil,  and  sometimes  by  keeping 
the  seeds  for. several  years,  till  they  become  weakened  in  their  power  of  gemi- 
nation, and  then  planting  them.  Every  tendency  in  the  plant  to  vary  must  be 
carefully  watched.  Rev.  W.  Wilson,  after  sowing  the  seeds  of  the  Anemone 
coronaria  for  several  years,  noticed  one  flower  that  had  an  additional  petal. 
He  sowed  the  seeds  of  this  flower,  and  continued  to  do  so  for  a  few  generations, 
and  obtained  several  new  and  beautiful  varieties,  with  six  or  seven  rows  of  petal0. 
In  this  way  most  of  our  roses,  pinks,  larkspurs,  ranunculuses,  and  dahlias  were 
changed  from  theur  normal  to  tlieir  double  form.  So,  also,  the  simple  colors  of 
the  dahlia  and  other  flowers,  as  white,  yellow,  red,  purple,  &c.,  were  originated 
l>y  watching  the  flrst  indications  in  the  direction  of  any  particular  color,  and 
cherishing  and  developing  this  tendency  by  sowing  its  seeds.  If  this  process  of 
sowing  the  seeds  of  double  flowers  is  carried  too  far,  all  the  organs  of  reproductioii 
are  sometimes  transformed  into  petals,  and  the  law  of  sterility  then  comes  iii> 
to  prevent  the  abnormity  from  being  perpetuated  by  reproduction. 

When  a  valuable  plant  of  any  kind  has  been  obtained,  it  is  very  desiiable  to 
preserve  it,  and  cause  it,  if  possible,  to  produce  true  seeds  every  year,  and  thus 
prevent  it  from  reverting  to  its  original  or  common  form.  This  process  is  called 
by  gardeners  "  setting,"  and  consists  in  planting  the  seeds,  for  several  years,  by 
themselves,  and  entirely  unconnected  with  any  other  plants  similar  to  it,  and 
guarding  at  the  same  time  against  bees  and  other  insects  which  may  convey 
poUeh  to  it.  In  this  way,  and  by  "  weeding  out"  constantly,  the  plant  becomes 
"  set,"  and  -vvill,  with  proper  care,  reproduce  itself  regularly  from  year  to  year* 
It  must  be  remembered,  however,  that  no  variety  will  reproduce  itself  in  every  par- 
ticular of  shade  of  color,  or  taste,  or  other  properties ;  and,  therefore,  when  we 
wish  to  perpetuate  a  variety  exactly,  it  must  be  done  in  the  same  manner  as  in 
the  case  of  hybrids,  by  scions,  cuttings,  suckers,  layers,  &c. 

Varieties  may  also  be  produced  by  cross-breeding.  We  have  already  shown 
in  what  cross-breeding  consists,  how  the  operation  is  performed,  and  to  what 
class  of  plants  it  is  applied.  It.  now  only  remains  to  explain  its  effects  on  the 
objects  employed.  AH  varieties,  as  has  before  been  remarked,  are  perfectly 
fertile  betw^een  one  another,  and  it  may  be  laid  down  as  a  general  principle  of 
universal  application,  except  in  cases  where  the  relation  is  very  close,  that  cross- 
breeding produces  strength  in  the  offspring,  a  result  precisely  the  reverse  of  true 
hybridization,  which  always  occasions  weakness  in  some  form.  The  design  of 
this  law  of  cross-breeding  is,  doubtless,  to  invigorate  the  species,  and  keep  up 
the  tone  and  type  to  its  original  or  primordial  standard.  Mr.  Oharles  Darwin, 
i^eaking  of  its  effects,  says : 

The  evidence  immediately  to  be  ^iveD  convinceii  me  that  it  is  a  great  law  of  nature  that 
all  organized  beings  profit  from  an  occasional  cross  with  individuals  not  closely  related  to 
them  by  blood ;  and  that,  on  the  other  hand,  long-continued,  close  interbreeding  is  injurious.^ 
Variation  of  Animals  and  Plants,  &c,,  vol.  2,  p.  144. 

This  exception  of  close  interbreeding,' or  cross-breeding,  which  signifies  the 
fiame  thing,  is  obviously  a  wise  provision  of  nature  to  prevent  varieties  from 
becoming  too  fixed  in  their  habits,  and  differing  too  much  from  the  original  species } 
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v^df  in  the  btunan  raoe,  to  keep  the  members  of  fEunilies  mibin  the  proper  and 
mbtmal  limits  of  the  marriage  relation. 

The  offspring  produoed  by  croes-breeding;  as  by  hybridizing,  is  ol  a  charao- 
tw  nearly  intermediate  between  the  parents,  the  ohafacters  of  the  male  osoally 
lieing  the  most  prominent;  bat  the  variety  which  possesses  the  greatest  strength, 
and  is  nearest  the  type  of  the  original  species,  finally  predominates.  It,  there- 
fore, has  an  important  infinence  in  obliterating  individual  differences,  and  giving 
uniformity  of  character  to  varieties  of  the  same  species.  By  repeatedly  cross- 
toeeding  the  different  varieties  of  the  same  species,  we  conld  ultimately  arrive  veiy 
aeajrly  at  the  original  standard  or  type  of  the  species.  Varieties  of  plants  may  be 
improved  by  cross-breeding;  and  even  the  same  variety,  when  it  is  grown  in 
different  sections  of  the  country  for  a  few  geneiationsy  and  then  the  seeds  are 
bronp^ht  together  and  planted,  will  be  invigorated  azid  in^roved  in  size  and 
qujaJity. 

Grose^breeding  has  one  advantage,  and  a  very  important  one,  over  cultivation 
in  the  production  of  varieties,  in  die  fact  that  they  may  be  produced  at  onoe^ 
irith  a  very  great  degree  of  certainty,  by  uniting  two  known  qualities  in  one 
is^vidnal.  In  this  way  we  may  combine  directly,  and  at  our  pleasure,  the 
Aeaiffahle  qualities  of  two  known  varieties,  and  produce  a  cross-breed  sometimes 
far  superior  to  either  when  taken  alone.  But  notwithstanding  this,  we  must  look 
to  oultivation  principally  for  originating  the  primary  qnaMes,  and  to  croas- 
bnediog  for  blending  them  in  beantiful  and  harmonious  pnoportions.  Although 
ta  yet  by  far  the.  greater  number  of  the  best  varieties  of  our  fruits,  and  other 
pbuatBy  as  the  apple,  pear,  peach,  melon,  and  turnip,  were  probably  obtained  by 
culfivaAlon,  yet  very  many  of  the  choicest  were  the  result  of  the  artiffcial  cioas^ 
breeding  of  these  primary  varieties. 

Besi^  the  advantages  already  named,  cross-breeding  improves  the  size  and 
ttoali^  of  the  fruit  of  plants,  their  haxdiness  and  {Nrolifijoacy;  and  the  beanty^of 
Ufiix  ilpwers»  It  has  been  found  to  be  one  of  the  most  effectual  means  of  aodv- 
jBfttioB,  so  that  plants  which  could  not  endure  the  cold  of  the  more  nor&em^ 
elimates  are  made  perfectly  hardy  by  this  process.  By  it  we  may  give  to  th» 
haxdy  pean  of  the  north  the  delicate  sweetness  of  those  of  the  south;  to  the 
insipid  and  watery  grape  the  richness  of  the  Black  Hamburg;  and  to  the  white 
nae  the  delicate  blush  which  the  crimson  imparts. 

The  benefits  derived  from  this  art  are  finely  summed  up  in  the  following 
OEtract  from  the  London  Horttcultoiol  Magazine: 

To  it  we  owe  aoine,  indeed  many,  of  our  most  beautiful  garden  flowers,  as  well  as  the 
most  valuable  of  our  fraits  and  vegetablee.  Among  flowers,  the  most  important  qualidea 
which  can  be  impressed  on  the  dififerent  races  are  greater  hardiness  of  constitution,  precocity 
or  tardiness  of  flowering,  the  communication  of  odor  where  it  is  not  possessed,  increase  in 
aize,  alterations  in  the  forms  of  individual  flowers,  or  greater  prolificacy  and  improved 
anangement,  as  regards  their  collective  production.  Modifications  and  the  blending  of  colors, 
whieh.are  sometimes  aimed  at,  seem  to  be  the  most  paltry  ohances  of  any  that  are  attempted. 
Among  fruit  and  vegetables,  the  changes  to  be  effected  should  be  confined  more  to  prodiio* 
tiveness  and  aualitj  than  to  appearance.  Thus,  the  increase  of  size,  together  with  improve- 
ment or  modincation  of  the  sensible  qualities,  are  the  main  objects  to  besought,  followed  by 
tooh  qualities  of  general  application  as  greater  hardiness,  precocity,  tardity,  or  produottv^ 


So  important  have  the  subjects  of  hybridizing  and  cross-breeding  been  regarded 
by  the  trustees  of  the  Massachusetts  Agricultural  College,  recently  established 
by  the  munificent  grant  of  Congress,  that  particular  apartments  have  been  fitted 
up,  at  great  expense,  especially  for  this  object,  with  all  the  convemenees  and 
appliances  neoessary  to  conduct  the  work  with  efla.ciency  and  success.  Hxm* 
dreds  of  persons  in  this  country  and  in  Europe  are  already  at  work  in  experi* 
menting  upon  various  plants  by  these  methods,  and  I  have  no  doubt  their  labors 
isill  be  successful,  and  of  great  practical  value  to  the  agriculturists  of  oux  country. 

Mr.  T.  A.  Knight  was  one  of  the  earliest  experimenters  in  this  art,  and  origi- 
nated many  very  exoellent  varieties  of  fruits,  vegetables,  and  cereal  plants^  i 
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of  which  at  the  present  time  are  among  the  most  valuable.  Coe's  Golden  Drop 
was  prodnced  by  him  from  the  Green  Gage,  fertilized  bv  the  Magnum  Bonum; 
the  Black  Eagle"^  cherry,  from  the  Bigarreau  or  Graffion,  fertiliz^  by  the  May 
Duke;  the  Elton,  from  the  Bigarreau  or  Graffion,  fertilized  by  the  White  Heart; 
and  the  Tillington  and  Moccas  pears  are  his,  though  not  of  the  best  quality.  He 
also  originated  varieties  of  peas,  beans,  wheat,  &c.  Messrs.  Raynbird  &  Maud, 
of  France,  originated  an  improved  variety  of  wheat  from  the  Donna  Maria,  fer- 
tilized by  the  Boston  Red.  The  ear  was  much  larger  and  the  straw  stronger. 
From  the  Oxford  Red,  fertilized  by  the  Pearl  White,  a  much  larger  ear  than 
either  was  obtained.  Mr.  Maud  observed  that,  as  a  general  nile  in  cross-breed- 
ing wheat,  a  strong  male  and  a  weak  female  produced  a  better  plant  than  a 
weak  male  and  a  strong  female.  Professors  Gartner  and  Kolreuter  produced 
thousands  of  cross-breeds;  and  also  the  Dean  of  Manchester,  Dean  Herbert, 
and  more  recently  M.  Godron,  of  France.  It  is  very  extensively  canned  on  in 
France  and  Germany,  and  many  varieties  of  apples  and  pears  have  been  origi- 
nated which  are  among  the  best  known.  The  number  of  flowers  that  have  been 
improved  in  this  way  in  hardiness  and  color  is  immense.  Most  of  the  dahlias, 
the  primary  colors  of  which  have  been  so  agreeably  blended  in  their  variegated 
flowers,  owe  their  beauty  to  this  art.  Many  of  the  fuchsias,  chiysantlieniums,  and 
balsams,  originated  in  this  way. 

It  may  be  well  to  remark  here  that  it  cannot  generally  be  known  with  cer- 
tainty, when  a  new  variety  first  begins  to  bear,  whether  the  fruit  will  be  of  good 
quality  or  not.  It  usually  takes  several  years  for  it  to 'develop  itself  perfectly. 
If  there  should  be  any  doubt  at  any  time  whether  a  plant  is  a  hybrid  or  a  cross- 
breed, it  may  generally  be  known  by  observing  the  following  particulars :  If  it 
is  intermediate  between  its  parents  and  does  not  produce  seeds,  or  produces  such 
as  will  reproduce  it  only  for  a  few  generations,  it  is  probably  a  true  hybrid;  but, 
on  the  contrary,  if  it  is  intermediate,  and  its  seeds  ftre  perfect,  and  produce  vigor- 
ous offspring  continually,  it  is  a  classifio  hybrid  or  a  cross-breed. 

The  process  of  cross-breeding  plants,  although  recent  in  its  origin  as  artificially 
practiced,  is  of  very  ancient  date  as  carried  on  in  the  ^vide  domain  of  the  vege- 
table kingdom.  It  commenced  probably  with  the  offspring  of  the  first  plant 
created  by  Omnipoterit  Power.  Nature  is  continually  carrying  it  on  in  the  field, 
the  orchard,  and  the  garden.  The  pollen  is  passing  from  the  flower  of  one 
variety  to  that  of  another  of  the  same  species;  thus  fertilizing  countless  numbers, 
he  seeds  of  which  will  develop  forms  and  fruits  unknown  before.  Hence 
a  vast  number  of  the  new  varieties  of  flowers  and  plants  which  are  commonly 
supposed  to  be  the  result  of  some  great  and  powerful  effort  of  nature,  may  have 
been  produced  by  this  process  of  nature's  cross-breeding.  The  Baldwin  apple 
has  a  strong  resemblance  in  form,  color,  and  flavor  to  the  Esopua  Spitzenburgh, 
and  it  may  perhaps  be  a  seedling  raised  from  a  seed  of  some  other  appte  ferti- 
lized by  its  pollen.  It  is  not  probably  the  result  of  accidental  growth  from  an 
ordinary  se^d,  unaffected  by  ctdtivation  or  cross-breeding. 

In  the  foregoinff  observations  we  have  seen  in  what  hybridizing  and  cross- 
breeding consist,  the  manner  in  which  th^y  are  performed,  the  classes  of  plants 
to  which  they  maybe  applied,  and  the  beneficial  results  that  have  accnied  to  man 
from  the  introduction  of  a  multitude  of  new  plants  into  the  vegetable  kingdom ; 
and  yet  it  is  sometimes  more  desirable  to  the  practical  aOTCulturist  to  know  how 
to  anticipate  and  avoid  these  intermixtures  than  to  produce  them.  It  becomes 
necessary,  therefore,  when  we  are  about  to  cultivate  different  plants  in  the  vicin- 
ity of  one  another,  to  aseertain  how  nearly  they  are  allied,  or  to  what  class  or 
classes  they  belong.  If  they  belong  to  species  of  different  genera  we  may  expect 
no  trouble  from  any  intermixture  which  they  may  occasion.  The  pea  (Pisum 
sativum  J  and  thebean  fPhaseolus  vulgaris,)  \hQi^2ic\ifAmygdalu$  PersicaJ  And 
the  apple  (PyrusundtuSy)  the  conunon  i^oiSkio  ( Solanum  tuberosum)  and  the 
Bweet  potato  ^(7o;iwtowZw5  batatas,)  the  beet  (Beta  vulgaris)  and  the  turnip, 
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(Brasska  campestrhj  the  parsnip  fPastinaca  sadvaj  and  the  gutyoI  ( Daucus 
carotajj  will  never  intermix  with  each  other  under  any  circumstances,  however 
much  they  may  Bceni,  in  some  respects,  to  be  similar;  for  they  are,  as  may  be 
seen,  species  of  different  and  remote  genera,  and  nature  has  declared  that  they 
shall  never  unite.  They  may  be  cultivated  in  the  closest  proximity,  but  they  can- 
not intermix ;  and  the  seeds  which  each  produces  will  be  its  own,  peculiar  and 
distinct  from  every  other.  Therefore,  the  first  inquky  to  be  mad©  in  respect  to 
any  plants  under  consideration  is,  whether  they  belong  to  different  genera.  If 
they  do,  they  will  very  rarely  intermix,  even  with  the  present  botanical  classifi- 
cation. We  may  easily  know  to  what  genus  or  species  any  plant  belongs,  by 
turning  to  its  name  in  any  standard  botany  now  in  use. 

On  this  principle  we  are  able  to  give  a  satisfactory  answer  to  the  inquiry 
whether  one  plant  will  turn  into  another;  as  chess  (Brotntis secaliniisj  into  wheat 
^ TriHcu9nvulgare, J osLts fAvenasaiiva J mtohaxley  (Hordeuni'vulgareJ.Gt  the  re- 
verse. In  the  case  of  the  first  two  plants,  it  will  be  observed  that  they  are  of  different 
species,  and  also  belong  to  different  genera.  It  has  been  laid  down  as  a  law  of  nature 
that  species  are  distinct,  and  were  created  so,  and  therefore  can  never  change  into 
one  another.  But  these  species  belong  to  different  genera,  and  we  have  seen  that, 
when  species  are  thus  remotely  allied,  they  will  very  rarely  even  hybridize.  The 
two  plants  under  consideration  answer  to  both  of  these  conditions,  and  of  course 
one  cannot  change  into  the  other.  Bat,  further,  the  experiment  has  firequently 
been  tried  to  turn  chess  into  wheat  by  high  cultivation,  but  has  always  resulted 
in  failure ;  the  only  change  which  has  been  effected  bein^  an  improved  variety 
of  chess,  without  any  change  in  its  nature.*  In  cases  in  which  wheat  is  supposed 
to  have  changed  into  chess,  there  must  have  been  some  deception  which  escaped 
the  observation  of  the  cultivator.  The  seeds  might  have  been  carried  in  the 
manure,  which  was,  perhaps,  purchased  at  some  neighboring  stable  in  which 
chess  mixed  with  the  hay  had  been  consumed  by  the  horses  or  other  animals. 
They  may  have  been  lying  in  the  ground  for  many  years,  and  from  a  greater 
depth  of  ploughing  than  usual  have  been  brought  up  to  the  light  and  heat  of  the 
Bun,  and  thus  made  to  germinate,  since  >ye  kiiow  that  the  longevity  of  seeds  is 
very  great.  Some  new  fertilizer  may  have  been  applied  which  has  penetrated 
deeply  enough  to  stimulate  the  dormant  seeds  into  growth,  and  thus  cause  the 
chess  to  appear,  on  the  same  principle  that  applying  ashes  to  fields,  where  no 
clover  had  giown  for  several  years,  will  .cause  it  to  spring  up  in  large  quantities. 
The  clover  seods  had  been  lying  dormant  for  years  in  the  earth,  and  the  ashes  t 
stimulated  them  into  growth.  In  cases  in  which  wheat  was  sown  and  chess  grew 
in  its  placqj  the  fact  may  be  explained  by  supposing  that  the  wheat  perished  from 
too  much  wet,  or  too  great  cold,  or  some  other  cause ;  and  the  chess,  being  more 
hardy,  survived,  and  took  its  place.  There  must  have  been  some  fallacy  of  this 
kind;  for  no  one  who  is  familiar  with  the  laws  of  reproduction  can  suppose  that 
one  o{  these  would  change  into  the  other. 

On  the  principle  of  the  longevity  of  seeds,  it  may  be  shown  why  a  growtli  of 
blackberry  or  raspberry  bushes  sometimes  springs  up  on  burnt  lands  and  others, 
after  the  forest  has  been  cut  away.  The  seeds  liad  been  carried  there  by  birds 
when  the  trees  were  standing,  and  had  been  covered  up  in  the  earth  to  a  depth 
below  the  influence  of  the  dmmal  heat,  or  of  the  fires  above  them.  But  when 
these  seeds  received  the  light  and  heat  of  the  sun,  and,  in  the  case  of  the  burnt 

*  In  the  case  of  ^gilops  trilicoideSy  which  M.  Esprit  Fabre  declared  he  converted  into 
wheat  by  cultivation,  it  appears  that  it  was  a  true  hybrid  from  JEgilops  ovata^  fertilised  by 
Triticmn  rndgare,  (wheat, )  aud  that  the  hybridity  ot  the  JEgUops  ovata  was  absorbed  by  the 
stronger  pareut  Triticum  vulgare^  or,  perhaps  more  properly,  died  out  by  cultiyation.— 
Variations  of  Animals  and  Plants,  &c.,  vol.  1,  p.  377;  and  Gardeners'  Chronicle,  for  1865, 
p.  27. 

t  Old  spruce-fir  seed,  which  would  scarcely  germinate  at  two  years  old,  produced  a  fine* 
healthy  crop  When  three  years  old,  having  been  first  damped,  and  then  mixed  With  newiy- 
slacked  lime. — Theory  and  Practice  of  Horticulture,  edition  of  1855,  p.  236. 
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lands,  tlie  stiinolaB  of  tbo  afihes,  tbey  began  to  grow,  and  prodnce  a  new  forest  of 
a  diiTerent  kind,  of  strong  and  bealthy  brambles,  yielding  abundant  and  delicious 
fruit. 

Also,  tbe  reason  why  a  pine  forest  is  generally  succeeded  by  oaks,  may  be 
explained  partly  on  this  principle  and  partly  on  another,  viz.,  tbe  plan  which 
nature  adopts  to  secure  a  rotation  of  crops.  The  seeds  of  the  pines  are  carried 
into  the  oak  forest  by  the  winds  and  the  birds  which  inhabit  it,  and,  in  conse- 
quence of  the  shade  and  cold  they  do  not  germinate ;  but  when  the  light  and 
heat  of  the  sun  are  let  in  by  the  removal  of  the  trees,  they  grow  immediately. 
On  the  contrary,  the  squirrels  carry  the  acorns  of  the  oaks  away  into  the  pine 
forest  and  bury  them  in  the  soft  ^arth,  where  they  may  get  them  again  for  food; 
but  often  they  never  come  for  them,  and  they  germinate  in  the  shade,  which  is 
favorable  to  their  early  growth,  and  increase  till  they  arrive  at  a  certain  size,  and^ 
if  the  pines  are  not  cut  away,  then  they  die  out.  But  if  the  trees  are  reinbved 
they  spring  up  quickly,  and  by  their  rapid  increase  prevent  the  seeds  of  the  pines 
from  growing  in  a  soil  already  shaded  by  the  small  oaks,  and  exhausted  by  the 
previous  growth.  If  the  neighboring  forest  had  been  chestnut  or  hickory,  the 
growth  would  have  been  one  of  these.  Thus  we  may  learn  from  nature  a  valu- 
able lesson,  showing  the  necessity  of  a  rotation  of  crops. 

In  species  of  plants  belonging  to  the  same  genus,  there  is  frequently  great 
difficulty  to  be  encountered  in  preventing  them  from  hybridizing.  Althouch  it 
is  a  general  rule,  previously  laid  down,  that  spedes  of  the  same  genus  will  not 
hybndize  unless  nearly  allied,  and  that  the  cases  in  which  they  do  are  but 
exceptions  to*  the  general  principle,  yet,  despite  this  repugnancy  to  hybridization, 
there  are  some  which  are  classified  as  distinct  species  that  intermix  with  almost 
equal  facility  as  varieties  of  the  same  species,  and  it  requires  the  most  per* 
sistent  watchfulness  on  the  part  of  the  agriculturist  to  prevent  their  union.  As 
an  instance  of  this  kind  we  may  mention  the  pumpkin  fChicuHntapepOjJ  and 
the  squash  (Oucurbita  melopepoj  which  are  usually  regarded  as  distinct  but 
closely  allied  species.  The  question  now  arises — ^how  can  we  know  what  species 
will  hybridize,  and  what  will  not?*  It  can  be  known  only  from  experiments  of 
our  own  or  others ;  and  it  will  never  be  safe  to  cultivate  species  of  the  same  genus 
in  the  vicinity  of  one  another  without  a  previous  knowledge  of  their  relationship 
or  alliance. 

The  question  is  sometimes  asked  whether  these  two  plants  will  change  into 
each  other.  The  answer  may  be  safely  given  that  they  will  not;  but  they  will 
mtermix,  and  forn  a  classific  hybrid  which  will  resemble  both  plants,  but  will 
still  be  different  from  either.  Since  it  is  a  law  of  hybridization  that  the  hybrid 
partakes  of  the  nature  of  both  parents,  and  as  a  general  rule  the  characteristics 
of  the  male  parent  predominate  over  the  female,  it  is  evident  that  when  the  squash 
is  fertilized  by  the  pumpkin  the  fruit  grown  from  the  seed  of  the  fertilized  plant 
will  resemble  the  pumpkin  more  than  the  squash ;  and,  on  the  contrary,  when 
the  pumpkin  is  fertilized  by  the  squash  the  offspring  will  resemble  the  squash 
more  than  the  pumpkin,  though  neither  will  be  changed  into,  the  other.  If, 
however,  the  pumpkin  is  the  stronger  plant  in  its  specific  character,  the  offspring 
may  possibly  in  either  case  resemble  the  pumpkin  more  than  the  squash.  None 
of  the  species  of  the  squash  and  the  pumpkin  should  be  cultivated  near  one 
another. 

The  muskmelon  (Cucumis  mdoj  and  the  watermelon  (Cucumis  dtruUus) 
are  liable  to  hybridize.  It  is  said  by  some  that  the  muskmelon  and  the  cucum- 
ber (Cucumis  sativus)  will  hybridize,  but  M.  Sageret,  an  experienced  hybridist, 
deckures  that  he  was  unable  to  effect  any  union  between  them.  All  the  species 
of  the  Cucumis,  or  melons,  cucumbers,  and  colocynths,  should  not  be  cultivated 
together. 

The  inquiry  has  frequently  been  made  whether  the  Bush  Bean  fPKasedhiS 
nanus  J  ^ill  change  into  the  Pole  Bean,  (Fhaseolus  vulgaris.  J    It  will  not.    But, 
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if  it  is  fertilized  hj  the  Pole  Bean,  a  claasifio  hybrid  will  be  produced  resembling 
both,  and  doubtless  will  be  a  climbing  bean,  bat  not  the  same  as  the  male  parent, 
or  Pole  Bean.  The  Bush  Bean  is  regarded  by  m&ny  as  a  variety  of  the  Pole 
Bean,  and  therefore  the  two  readily  hybridize  when  cultivated  near  each  other. 
Care  should  always  be  taken  to  separate  them  at  considerable  distance }  and  so 
with  all  the  cultivated  species  of  the  PhaseoliMf  or  beans. 

M.  Sageret  says  the  common  cabbage  (Brasska  oleraceaj  will  fertilize  all  the 
turnip-bearing  species  of  the  Brassica,  as  Brassica  canypestriSf  Brassica  rapa^ 
and  BrasHca  napus  ;  but  none  of  them  will  fertilize  the  cabbage.  Thus  it  may 
be  seen  that  the  cabbage  will  intermix  with  the  turnip,  but  the  turnip  will  not 
intermix  with  the  cabbage.  All  the  turnip-bearing  species  will,  however,  hybri- 
dize with  one  another.  Therefore,  when  seeds  are  to  be  grown  from  the  cabbage, 
tomiv,  colza,  or  rape,  they  should  not  be  cultivated  together. 

Tne  intermixture  of  plants  takes  place  only  by  means  of  their  flowere,  and 
eonsequently  no  cross-breeds  can  be  produced  from  cultivating  the  tubers  of  dif- 
ferent varieties  together.  The  different  varieties  of  the  common  potato  will  never 
intermix  by  their  tubers,  and  they  may  be  planted  in  the  same  hill  without  the 
least  possibility  of  intermixture.  They  will,  however,  intermix  through  their 
flowers,  like  other  plants,  but  no  effect  will  be  produced  on  the  tubers  by  this 
intennixture ;  it  is  only  in  the  seeds  grown  in  the  potato  ball.  The  size  of  the 
tubers  may  be  considerably  increased  by  removing  the  fiower-buds  or  the  flowers 
from  tiie  stalks ;  and  varieties  that  have  never  fruited  may  frequently  be  made 
to  blossom  by  taking  away  a  part  of  the  tubers,  that  the  nourishment  may  be 
thrown  into  the  stalks  and  flowers.  A  greater  profusion  of  flowers  may  also  be 
obtained  the  next  year  from  ornamental  shrubs,  than  otherwise  would  have  been, 
by  breaking  off  the  blossoms  of  the  present  year  before  they  go  to  seed. 

The  inquiry  whether  varieties  of  plants  will  degenerate  or  "run  out^"  as  it  is 
sometimes  tenned,  is  one  that  has  created  mu«h  interest  at  different  times,  and 
18  really  of  great  practical  importance  to  the  agriculturist.  There  is  no  doubt 
that  they  vml  degenerate,  and  the  degeneracy  may  result  from  various  causes. 

1.  There  is  a  natural  tendency,  which  has  been  verified  by  long  observation, 
in  all  plants  to  revert  to  their  original  species.  They  seem  to  be  out  of  their 
natural  sphere  when  brought  into  a  high  state  of  cultivation,  and  very  much  in 
the  condition  of  the  savage  who  has  been  taken  from  his  forest  home  and  edu- 
cated in  some  seminary  of  learning.  He  is  constantly  uneasy,  and  when  the 
fiiBt  opportunity  is  presented  escapes  to  his  native  haunts,  and  joins  his  old  com- 
panions in  their  revels  and  vices.  Therefore,  great  care  should  be  taken  that 
tiie  largest  fruit  and  the  best  ears  of  wheat  and  com  mav  be  selected  in  order 
that  the  choicest  seeds  may  be  procured  and  sown ;  otherwise  the  plants  will 
d^enerate  in  time,  and  most  if  not  all  the  excellent  qualities  which  they  pos- 
sessed will  be  lost.  Professor  Lindley  says :  "  In  all  cases  where  any  importance 
is  attached  to  the  result,  the  plumpest  and  heaviest  seeds  should  be  selected  if  the 
greatest  vigor  is  required  in  the  seedling.'' 

2.  They  may  degenerate  for  want  of  proper  culture.  As  culture  has  much 
to  do  in  developing  new  varieties,  so  the  neglect  of  it  will  do  much  to  destroy 
them,  and  there  is  no  doubt  that  our  best  fruits,  if  removed  from  our  orchards 
and  gardens  to  their  habitats  in  the  forests,  and  reproduced  from  their  seeds  for 
a  series  of  years,  would  be  no  better  than  the  original  species  in  a  wild  state. 
The  delicious  Newtown  Pippin  or  the  Pearmain  would  be  no  more  agreeable  in 
flavor  than  the  little  £urop€«in  crab-apple  fPtfriiS  ntdlusj  from  which  they  probably 
originated.    Professor  A.  Gray  says : 

The  races  of  com,  wheat,  Sec,  which  now  precferve  th^  character  unchanged,^  have 
become  fixed  by  centuries  of  domestication.  Even  these  at  times  manifest  an  uneqnirocal 
dispoHition  to  retnm  to  their  aboriginal  stock.  Were  cultivation  to  cease,  thoj  would  all 
speedily' disappear;  the  g^reater  part,  perhaps,  woald  perish  outright ;  the  remainder  would 
revert,  in  a  few  generations  of  spontaneous  growth,  to  the  form  of  the  primitive  stock.— 
Botanical  Text  Book,  p.  304.  '  * 
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The  impraving  hand  of  culture  must  be  oontmoally  upon  tbem,  or  ihey  "will 
lose  all  their  good  qualities  and  become  wortbless. 

3.  The  natural  cross-breeding  of  different  varieties  with  those  of  inferior  qual- 
ities is  a  very  frequent  cause  of  deterioration.  This  is  often  observed  in  gram- 
ineous, leguminous,  and  curcubitaceous  plants,  which  are  raised  annually  from 
their  seeds.  All  the  varieties  of  maize  are  very  liable  to  detoiiorate  in  this 
way.  Those  of  the  Sorghum  saccharatum  intermix  so  freely  that  cultivators  have 
found  it  almost  impossible  to  obtain  pure  seeds.  From  the  same  cause  it  is 
extremely  difficult  to  preserve  any  of  the  varieties  of  the  melon  pure  for  any 
considerable  time.  No  one  can  lia?ve  any  security  of  obtaining  pure  seeds  unless 
they  are  planted  many  rods  from  all  others,  and  the  perfect  &>wer8  from  which 
seeds  are  to  be  raised  are  covered  with  small  tents  of  gauze  of  sufficient  size  to 
inclose  each  and  protect  it  from  insects.  The  judicious  cross-bTeedingyhowever, 
of  individuals  of  ^e  same  variety,  when  taken  from  a  distance,  will,  as  has  nefoie 
been  observed,  have  a  tendency  to  improve  it. 

The  mingling,  even,  of  the  sap  of  different  trees,  as  in  grafting,  is  sometimes 
not  without  its  deleterious  effects  on  the  fruit  of  the  engrafted  scion ;  and  the 
influence  becomes  more  and  more  apparent  the  farther  we  get  from  the  purity  of 
the  parent  stock.  "  It  seems  allowable,"  says  Professor  J.  lindley,  "  to  infer 
that  the  goodness  of  cultivated  fruits  is  deteriorated  by  their  being  uniformly 
worked  upon  stocks  whose  fruit  is  worthless. 

The  common  apple,  when  grafted  upon  trees  bearing  very  austere  fniit,  is 
injured  by  the  crude  and  bitter  sap  of  the  tree  on  which  it  has  been  grafted^ 
On  the  contrary,  it  is  improved  by  being  grafted  upon  a  stock  superior  to  its 
own.  A  scion,  also,  taken  from  a  young  tree  which  has  never  fruited,  will  be 
hastened  in  its  growth  when  grafted  on  a  mature  tree,  and  bear  sooner  than  it 
would  if  it  had  been  left  to  itself. 

4.  They  may  degenerate  from  eflfect  of  climate.  A  vine,  for  instance,  whxdi 
tffoduoes  very  delicious  grapes  in  Ohio  or  Missouri  may  become  very  inferunr  in 
Kew  Hampshire  or  Maine.  Certain  fruits  cannot  be  perfected  except  in  certain 
localities  where  the  climate  is  particularly  adapted  to  their  growth  and  congenial 
to  their  nature.  There  are  only  a  few  countries  where  the  grape  will  grow  in 
perfection.  There  is  no  doubt  that  the  climate  has  in  many  instances  more 
influence  than  the  soil  in  causing  degeneration  of  plants.  We  look  to  the  sunny 
skies  and  bland  atmosphere  of  Italy,  France,  Palestine,  or  California,  for  the 
highest  development  of  the  grape  and  the  pear,  but  for  the  apple  perhaps  there 
is  no  better  region  in  the  world  than  New  York  or  Massachusetts.  Plants,  then, 
should  be  selected  that  are  adapted  to  the  locality  in  which  they  are  to  be  cul- 
tivated, or  otherwise  degeneracy  must  be  expected,  labor  will  be  thrown  away, 
and  no  satisfactory  results  can  be  obtained. 

5.  The  opinion  is  generally  entertained  by  agricultmists  that  varieties  which 
are  raised  from  tubers  and  from  scions  or  buds  become  weakened  or  degenerated  by 
age.  This  is  stoutly  denied  by  Professor  J.  Lindley,  and  as  firmly  maintained  by 
Mr.  T.  A.  Knight  and  others.  Whatever  the  truth  may  be,  the  fact  is  obvious 
that  varieties  do  degenerate  by  long-continued  cultivation ;  but  the  change  may 
generally  be  ascribed  to  other  causes  than  to  a^.  In  the  case-  of  the  potato  the 
various  elements  of  the  soQ  that  are  peculiarly  adapted  to  its  growth  may  have  been 
abstracted  by  frequent  planting  on  the  same  ground,  so  that  the  plant  is  actually 
starved  from  year  to  year,  and  thus  weakened  in  constitution  and  dwarfed  in 
size.  It  is  often  induced^  also,  from  selecting  for  seed  small  tubers  that  are 
imperfectly  matured,  and  have  not  secreted  starch  in  sufficient  quantity  to  give  ade- 
quate nourishment  to  the  new  plant  before  its  roots  have  been  sufficiently  devel- 
oped to  enabb  them  to  draw  the  necessarv  nourishment  for  its  support  from  the 
soil.  Or,  when  the  practice  of  dividing  the  tubers-  has  been  adopted,  they  may 
have  been  cut  into  pieces  so  small  that  they  do  not  contain  enough  of  the  neces- 
sary elements  to'  produce  a  healthy  and  vigorous  plant.    In  urder,  then,  that 
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there  should  be  no  deterioration,  tubers  should  be  selected  of  good  size-HSome 
of  the  largest,  if  they  are  sound  and  well  formed — ^and  cut  into  two  or  three 
pieces,  if  that  plan  is  preferred  to  planting  whole,  according  to  their  size.*  In 
this  way  the  size,  vigor,  and  mealy  qualities  would  be  kept  up,  and  a  good  and 
healthy  crop  be  secured  each  year. 

Varieties  of  wheat,  too,  often  degenerate  for  the  same  reason.  A  person  who 
originates  a  new  variety  selects  the  ear,  as  we  have  before  shown,  which  con- 
tains the  best  seeds ;  and  he  sows  them  from  year  to  year,  and  keeps  sowing  and 
selecting  them  and  no  others,  and  soon  he  gets  a  variety  which  is  much  improved. 
But  as  soon  as  it  goes  into  the  hands  of  the  cultivator,  all  the  seeds,  the  perfect 
and  the  imperfect,  are  sown  promiscuously  and  constantly,  and  the  consequ^ce 
is  defeneration  in  a  few  years.  Mr.  Charles  Darwin  in  **  Variations  of 
Animals  and  Plants,"  &c.,  volume  1,  p.  379,  says  that  "  Colpnel  Le  Couteur, 
in  his  persevering  and  successful  attempts  to  raise  new  varieties  by  selection, 
began  by  choosing  the  largest  ears,  but  soon  found  that  the  grains  in  the  same 
ear  differed  so  that  he  was  compelled  to  select  them  separately,  and  each  grain 
generally  transmitted  its  own  character."  From  this  statement  it  is  evident  that 
the  largest  grains  should  be  selected  for  sowing  each  year.  This  might  be 
done  at  a  trifling  expense  by  sifting  the  grain  through  a  sieve  so  prepared  that 
the  small  kernels  might  pass  through,  and  the  large  ones  be  retained  in  the  sieve. 
Should  this  plan  be  pursued  yearly  there  would  doubtless  be  less  complaint  of 
the  degeneration  of  this  crop.  The  soil,  no  doubt,  has  very  much  to  do  with 
keeping  up  the  size  and  vigor  of  the  plant  both  in  the  case  of  the  potato  and 
the  wheat.  The  necessary  elements,  such  as  lime,  &c.,  which  conduce  to  theur 
growth,  should  be  supplied  with  watchful  care,  and  the  labor  would  be  rewarded 
by  most  ample  and  satisfactory  results. 

Too  much  stress,  in  every  department  of  agriculture,  cannot  be  laid  on  the 
importance  of  providing  the  proper  elements  for  the  food  of  plants,  whateve 
kind  may  be  cultivated.  One  person,  perhaps,  finds  his  orchard  going  to  pre- 
mature decay,  while  his  neighbor's  is  thrifty  and  produces  abundant  crops.  He 
supposes  that  the  location  of  his  own  is  more  exposed  to  the  cold  winds  of  winter, 
or  tliat  by  some  singular  fatality  injurious  insects  infest  his  trees  more,  but  tke 
thought  never  occurs  to  him  that  they  are  starving  for  the  food  which  their 
nature  demands,  when  at  the  same  time  his  neighbors  are  well  fed.  It  may  be 
true  that  neither  orchard  is  enriched  by  manure  from  the  stable,  but  one  is  so 
located  in  a  valley  as  to  receive  a  good  manuring  yearly  by  the  hand  of  nature, 
while  the  other  is  on  an  elevation  from  which  all  the  elements  of  growth  wash  away. 
[  have  witnessed  several  instances  of  this  kind ;  and  probably  one  great  reason 
why  trees  grew  better  in  the  early  settlement  of  the  country  than  at  present  is 
that  the  excellent  manuring  which  they  received  from  the  rich,  vegetable  mold 
that  had  been  accumulating  for  ages,  and  the  heavy  coa/ting  of  ashes  derived 
from  the  burning  of  the  forests,  were  the  elements  most  congenial  to  their  growth, 
and  supplied  their  principal  food ;  and  if  the  same  health-giving  manure  could 
be  applied  now  they  would  probably  grow  as  weH  and  produce  as  great  crops 
as  then.  They  must  have  food  to  live*upon  or  they  will  die,  more  frem  neglect 
than  from  age.  .  The  amount  of  nourishment  required  to  make  the  large  quan- 
tity of  fruit  whioh  a  healthy  orchard  produces  every  year  is  very  great,  and 

*  The  late  Mr.  Chanccy  £.  Goodrich,  of  New  York,  whose  knowledge  of  the  physiological 
jtructure  and  habits  of  the  potato  was  probably  greater  than  that  of  any  man  in  this  conatry, 
or  perhaps  in  any  country,  having  been  acquired  by  long  experience  in  originating  and  culti- 
vating 'new  varieties,  says,  when  speaking  of' the  practice  of  planting  potatoes  whole  or  cut : 
"  After  practicing  both  methods  for  years,  I  am  undecided  which  is  best.  Small  potatoes  and 
those  cut  very  small,  are  certainly  very  objectionable  in  a  physiological  point  of  view."  JVIr. 
L.  S.  Abbott,  of  Ohio,  says  that  he  has  made  the  experiment  of  planting  alternate  rows  with 
whole  potatoes  and  those  which  have  been  cut,  and  that  those  planted  whole  invariably  nro- 
duced  the  greater  crop.— See  lYansactions  of  New  York  State  Agritultural  Society  for  1»47, 
p.  457.  ^ 
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only  a  small  part  is  supplied  by  the  ain  The  annual  coating  of  leaves  which 
enrich  the 'forest  is  blown  away  from  the  orchard,  and  of  course  the  equivalent 
must  be  supplied  by  the  fostering  care  of  man.  Orchards  have  been  saved  in 
health  for  many  years  by  proper  cultivation  and  manurincr,  and  others  cxm  bo  pre- 
served  by  a  similar  course  of  treatment. 

In  concluding  these  remarks,  I  would  say  that  the  field  of  the  2^cnlturist  is 
large,  comprising  in  its  area  the  animal,  the  vegetable,  and  the  mineral  kingdom. 
It  is  fuU  of  variety,  and  presents  a  multitude  of  objects  calculated  to  call  forth 
the  grandest  ideas,  the  most  lofty  sentiments,  and  the  most  profound  reverence 
for  the  great  Architect  who  made  and  coxitrols  them  all.  It  is  his  duty  to  make 
himself  acquainted  with  the  great  laws  of  nature  so  fsu:  as  his  opportunities  will 
permit,  that  he  may  apply  the  forces  which  are  placed  within  his  grasp  to  his 
owa  pecuniary  benefit,  and  get  a  more  exalted  view  of  creative  power  and  wisdom, 
and  of  the  real  dignity  of  the  profession  which  he  is  pursuing. 


OUR  INDUSTRIAL  COLLEGES. 


It  is  proposed  to  give  in  this  article  a  summary  of  all  available  information 
relative  to  the  establishment  of  industrial  colleges  under  the  act  of  Congress 
approved  July  2, 1662.  The  Subject  has  so  great  an  interest  for  formers  through- 
out the  country,  and  is  so  intimately  connected  with  an  intelligent  development 
of  our  national  resources,  that  we  hasten  to  show  what  has  been  done  to  secure 
the  advantages  arising  from  the  munificent  grant  of  Congress.  It  will  be 
observed  that  several  «f  the  States,  which  fully  appreciate  the  value  of  this  gift, 
have  not  as  yet  matured  plans  for  establislung  colleges,  while  the  southern 
States,  in  their  unsettled  condition  consequent  upon  the  rebellion,  have  not  yet 
been  able  to  signify  their  acceptance  of  the  act.  The  history  of  these  institutions 
will;  therefore,  be  continued  in  future  reports  of  this  Department. 

Oa  the  14th  of  December,  1857,  Hon.  Justin  S.  Morrill,  of  Vermont,  chair- 
man of  the  Committee  on  Agrici^ture,  introduced  in  the  House  of  Repre- 
sentatives a  bill  appropriating  to  the  several  States  a  portion  of  the  public  lands 
for  the  purpose  of  encouraging  institutions  for  the  advancement  of  agriculture 
and  the  mechanic  arts.  Opposition  to  the  bill  manifested  itself  ^t  once,  and, 
instead  of  being  referred  to  the  Committee  on  Agriculture,  it  was  referred  to  the 
Committee  on  Public  Lands.  Four  months  afterward  the  chairman  of  that 
committee,  Mr.  Cobb,  of  Alabama,  reported  the  bill  adversely.  Having  been 
thus  brought  before  the  House  the  subject  was  discussed,  and  the  bill  finally 
passed  by  a  small  majority.  In  the  winter  of  1859  it  was  reached  in  the  Senate, 
and  was  strongly  advocated  by  Senators  Wade,  Harlan,  and  Stuart,  and  as 
strongly  opposed  by  Senators  Davis,  Mason,  and  Pugh.  It  subsequently  passed 
by  a  majority  of  two,  and  went  to  the  President,  but  was  soon  returned  with  a 
,  veto  by  Mr.  Buchanan. 

In  1862  the  same  bill  was  introduced  in  the  Senate  by  Mr.  Wade,  was 
reported  favt)rably  by  Mr.  Harlan,  and  passed  on  tho  10th  of  June  by  a  vote 
of  32  to  7.  Tho  bill  then  went  to  the  House,  and  on  the  17th  of  June  it  passed 
by  the  decisive  vote  of  90  to  25,  and  on  the  2d  day  of  July  became  a  law  by 
the  approval  of  President  Lincoln. 

The  purpose  of  the  donation  is  thus  stated  by  the  originator  of  the  bill : 

The  bill  proposes  to  establish  at  least  one  college  in  every  State  upon  a  sure  and  perpetual 
foundation,  acceptable  to  all,  but  especially  to  tho  sons  of  toil,  where  all  tho  needful  sciences 
for  the  practical  avocations  of  lite  shall  be  taught ;  where  neither  the  higber  giaces  of  classical 
studies  nor  that  military  diill  our  country  now  so  highly  appreciates  will  be  ignored,  and 
where  ag^culture,  the  foundation  of  all  present  and  future  prosperity,  may  look  for  troops 
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of  earnest  friends,  stadying  its  familiar  and  recondite  economiefl,  and  at  last  eleratlDg  it  to 
that  higher  level  where  it  maj  fearlessly  invoke  comparison  with  the  most  advanced  stand- 
iards  Of  tho  world.  The  bill  fixes  the  leading  objects,  but,  properly  as  I  think,  leaves  to 
the  States  considerable  latitude  in  carrying  out  the  practical  detaus. 

The  following  analysis  of  the  act  presents  its  important  features : 

I.  Every  State  may  receive  a  quantity  of  public  land  equal  to  30,000  acres  for  each  of  its 
senators  and  representatives  in  Congress,  under  the  census  of  1860. 

II.  No  State  is  permitted  to  locate  its  sarjp  within  the  limits  of  another  State,  although 
its  assignees  may  do  so :  Protidtd,  That  not  more  than  1,000,000  acres  shall  be  located  by 
such  assignees  in  any  one  of  the  States. 

III.  All  expenses  of  location,  management,  taxation,  &c.,  must  be  paid  from  the  State 
tveasnries,  that  the  entire  pvoceeds  of  the  sale  of  the  lands  may  forev<^r  remain  undiminished. 

IV.  The  proceeds  are  to  be  invested  in  safe  stocks,  yielding  not  less  than  five  per  oent.  per 
annum,  and  the  interest  *  *  shell  be  invariably  appropriated  by  each  State  which  may  take  and 
claim  the  benefit  of  this  act,  to  the  endowment,  support,  and  maintenance  ofat  least  one  coUe^ 
where  the  leading  object  shall  be,  without  excluaing  other  scientific  end  classical  studies,  and 
including  military  tactics,  to  teach  such  branches  of  learning  as  are  related  to  agricultnro 
and  the  mechanic  arts,  in  such  manner  as  the  legislatures  of  the  States  may  respectively 
prescribe,  in  order  to  promote  the  liberal  and  practical  education  of  the  industrial  classes  in 
the  several  pursuits  and  professions  in  life. 

y.  The  ^ant  is  made  on  the  following  conditions :  1.  Each  State  shall  guarantee  the  entire 
capital  of  the  fund  it  leceiTes;  that  is,  if  any  portion  of  the  fund,  by  any  contingency,  shall 
be  lost,  it  shall  be  replaced  by  the  State  to  which  it  belongs.  One-tenth,  however,  of  the 
capitfA  may  be  devoted  to  the  purchase  of  lands  for  a  site  for  an  experimental  farm.  2.  No 
part  of  the  fund,  nor  the  interest  thereon,  shall  be  applied  directly  or  indirectly,  under  any 
pretence  whatever,  for  the  purchase,  erection,  or  repairs  of  buildings.  3.  Any  State  receiv- 
ing the  grant  must  provide  an  institution  within  ^ye  years  from  the  date  of  filing  its  accept- 
ance of  the  act  witn  the  Comnuseiooer  of  the  General  Land  Office.  4.  An  annual  report 
shall  be  made  and  distributed.  5.  If  lands  improved  by  railroads  are  selected,  the  nnmber 
of  acres  will  be  diminished.  6.  No  State,  whUo  in  a  condition  of  rebellion  or  insurrection 
against  the  government  of  the  United  States,  shall  be  entitled  to  the  benefit  of  this  act. 
7.  No  state  may  receive  the  grant  unless  its  legislature  formally  accepts  it  within  two  years 
^its  approval  by  the  Presidoit. 

The  following  table  shows  the  number  of  acres  to  which  each  State  is  entitled 

rvided  Congress  removes  the  disability  ef  States  that  have  not  complied  with 
provisions  of  the  bill]  under  thie  act,  and  other  genesal  facts  relative  to  the 
acoeptanco  of  the  grant  by  the  State  legislatures  and  the  location  of  colleges^ 
80  far  as  they  have  been  established : 


Aeresin 
sdipw 


Dat«ofMce|>t- 


'Dat«ofeiitab' 


Designation  and  locaUon. 


Alabama.... 
ArkansaB.... 
CalUbniia . . . 

Connecticni . 


Delaware . 
Florida.... 
Qeongia . . . 
THiiirtTf  .... 


Indiana  . 
Iowa . . . 


Kansas  — 
Kentucky  . 


Louisiana  . 
Maine  .  ... 


Maryland 

Mattiachusetts . 


Michigan . . 

Uinubsota  ■ 


SMC,  000 

150.000 
150,000 

180,000 

90.000 
90,000 
270,000 
480^000 

390,000 
240,000 

90.000 
330,000 


210,000 
210.000 

210,000 
360,000 

240,000 
120.000 


Mar.  31, 18G6 
June  24, 1863 
Feb.  17,1867 


Mar.  31, 1866 
June  24, 1863 
Mar.  14,1867 


Jan.  26, 1867 

Mar.  6.1865 
Sept.  11, 186:2 

Feb.  8.1863 
Jan.  27.1663 


Feb.  28,1667 


Mar.  25,1863 

Jan.  24,1864 
,   1863 


Mar.  29,1866 

Feb.  16,1863 
Feb.  22.1865 


Feb.  25,1865 
,   1856 


Feb.  25,1863 
Mar.    S.1865 


C  Apr.  10,1861 
i  Apr.  ^.1863 

Mar.  18,1863 
Jan.,       1868 


Agricultural,  Mining,  and  Mccbanie 

Arts  College. 
Sheffield  Sdentiilc  School  of  Yale 

College,  New  Haven. 
Belaware  State  College,  Newark. 


nilnois  Industrial  Uniyer'y,  Urboaa, 

Champaign  county. 
Indiana  Agricultural  College. 
State  Agricutt'l  College  and  Farm, 

Ames,  Story  county. 
State  A gricult'l  College,  Manhattan. 
Agricultural   and   Mechanical  Col 

lege,  (Kentucky  University,)  Lex- 

iDgton. 

State  College  of  Agricultural  and 

Mechanic  Arts,  Orono. 
State  Agric  1  College.  HyattsyUle. 
Maes.  Instit'c  of  Technology.  Boston. 
Massachusetts  Agricultural  College 

Amherst. 
State  Agricultural  College,  Lansing. 
Agricultural  College  of  Minnesota, 

withSUte Uniyertity,  St.  PaoU 
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Btetei. 

Ii 

Acres  in 
scrip. 

data  of  accept- 
ance. 

Dateofesiab. 

llshment 

Description  and  location. 

MlMiflfippl 

7 
11 
3 
3 
5 

7 

33 
9 

21 
3 

26 

4 

6 
10 
6 
S 

10 
5 

8 

910^  000 
330,000 
90,000 
90,000 
160.000 

210.000 

990,000 
270,000 
630,000 
90,000 
780,000 

120,000 

180,000 
300,000 
180,000 
150,000 

300,000 
150.000 

240.000 

Uinoufir 

Kabraska 

Kevada 

New  Hampshire.... 

New  Jersey 

Hew  York 

liar.    9.1865 
July    9.1863 

Mar.  21,1863 

May  14,1863 

Jniy"'9riM6 
Apr.    4,1864 
Apr.  97,1865 

N.Hampshire  CoHege  of  Agricnltnre^ 
(Dartmoath  College,)  Hanorer. 

Rutgers'  ScionUflc  School  andRai- 
gers*  College,  New  Branswiok. 

GomeUUniTeralty,  Ithaca. 

North  Carolina  .... 

Ohio 

Apr.  13,1865 
Oct.     9,1863 
May    1,1863 

Jan.  83,1863 

Oregon. ............ 

ApjSis'isii' 

PemuylTanla 

Rhode Tiland   ..  .  . 

.Agrleultaral   College  of  Fennsyl- 

(^t%nt}i  Carolina 

Bity,  ProTidenoe. 

Tennessee 

Texas  - 

Venaont 

Not.  11,1863 

Not.  22,1864 

UniTemty  of  Vermont  and  Stala 
Agricoltoral  College,  Bnrllngtoa. 

Virginia 

Wait  Virginia 

Wlieonsln 

Oct     3,1863 
Apr.    2;180» 

Feb.    7,1867 
Apr.  19,1866 

AgricQltaral  CoUege  of  Welt  Vir- 
ginia, Horgantown. 

Uniyeisity  of  Wisconsfai,  (OoDcfa 
of  Arts.)  Madison. 

Total 
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9,510,000 

A  digest  of  all  accessible  information  relative  to  those  States  that  liave  accepted 
the  grant  is  here  presented,  as  follows : 

CALIFORNIA. 

1.  In  March;  1866;  the  legislature  passed  an  act  establishing  a  college  under 
the  name  and  style  of  '^  The  Agricultoral;  Mining,  and  Mechanical  .£:ts  Col- 
lege." -The  design  of  the  college  is  to  give  "  thorough  instruction  in  agriculture, 
mining,  and  the  natural  sciences  connected  therewith."  To  eflPect  this  object 
most  completely,  "  the  institution  shall  combine  physical  with  intellectual  educa- 
tion, and  shall  bo  a  high  seminary  of  learning  in  which  the  graduate  of  the  com- 
mon schools  can  commence,  pursue,  and  finish  a  course  of  study,  terminating  in 
theoretic  and  practical  instruction  in  those  sciences  which  bear  directly  upon 
agriculture,  mining,  and  the  mechanical  arts."  The  act  provides  for  the  pur- 
chase of  a  farm  of  not  '<  less  than  one  hundred  and  sixty  acres"  of  land. 

2.  In  addition  to  the  congressional  grant,  the  legislature  gives  to  the  college 
^^  all  interest  accruing  j^x)m  the  sale  of  15,000  acres  of  land,  granted  to  this  State 
by  Congress,  in  1663,  and  the  interest  that  has  accrued,  and  that  may  accrae, 
j&om  the  sale  of  72  sections  of  land  donated  to  the  State  for  a  seminary  of  learn- 
ing, and  all  money  arising  from  the  sale  of  the  10  sections  granted  to  this  State 
for  the  use  of  public  buildings." 

3.  The  site  of  the  college  is  not  determined.  The  trustees  of  Oakland  Col- 
lege, across  the  bay  from  San  Francisco,  have  offered  a  site,  and  have  further 
proposed  to  surrender  their  own  charter,  and  to  mergd  their  institution  in  the 
proposed  agricultural  college,  provided  that  the  State  shall  found  the  Univeraity 
of  California  there,  and  bestow  upon  it  all  the  grants  which  have  been  made  for 
higher  education  in  California.  The  proposition  is  to  modify  the  plan  proposed 
at  first,  and  to  unite  in  one  institution  the  classical  culture  of  the  college  with 
the  practical  instruction  which  relates  to  agriculture,  mining,  and  the  mechanic 
arts.  The  advantages  of  the  location,  arising  from  its  vicinity  to  the  most  popu- 
lous city  on  the  Pacific  coast,  from  its  centml  position,  and  from  its  equable  and 
healthy  climate,  are  urged  as  reasons  for  accepting  the  proposition  of  the  trustees. 


Digitized  by 


Google 


S20  AOBIOULTURAL  BEPORT. 


CONNECTIOUT. 

1.  The  prooeecls  of  the  lands,  which  were  Bold  for  75  cents  per  aore,  amounting 
to  8135,000,  were  appropriated  by  the  legislature  of  this  State  to  that  branch  of 
Yale  College  known  as  the  Sheffield  Scientific  School,  located  in  the  city  of  New 
Haven.  One-half  the  interest  of  the  fund  is  to  bo  applied  to  giving  instruction 
gratuitously  to  students  who  shall  be  selected  by  an  appointing  board,  prefer- 
ence being  given  to  those  who  are  made  orphans  through  the  death  of  a  parent 
in  the  mifitary  or  naval  service  of  the  United  States ;  and,  next  to  them,  to  such 
as  are  most  in  need  of  pecuniary  aid.  The  appointments  are  to  be  distributed 
among  the  several  counties  in  proportion  to  their  population.  Provision  is  thus 
made  for  43  free  scholarships. 

2.  This  school  was  established  in  1846,  and  in  1860  was  liberally  endowed  by 
Joseph  B.  Sheffield,  of  New  Haven,  by  donations  amounting  in  all  to  $160,000. 
Adding  to  this  sum  the  congressional  grant,  the  endowment  becomes  a  generous 
one,  especially  when  we  remember  that  the  school  is  a  branch  of  a  venerable  and 
well-ei^iowed  college,  which  ofifers  to  the  students  of  this  school  the  use  of  its 
libraries,  apd  access  to  its  lecture-rooms.  But  the  school  has  itself  a  large  col- 
lection of  books,  maps,  apparatus,  and  specimens  in  natural  history.  No  effort 
has  been  made  to  secure  a  farm  for  practical  instruction  in  agricidture,  and  no 
requirement  of  manual  labor  of  the  students  is  proposed.  The  charge  for  tuition 
is  $125  per  annum.  Special  students  in  chemistry  are  charged  $75  addiUonal,  to 
meet  the  expense  of  chemicals  and  apparatus. 

3.  The  regular  course  of  study  occupies  three  years.  The  studies  of  the  first 
year  are  designed  to  lay  a  foundation  for  scholastio  discipline.  During  tbo 
second  and  third  yeoi'S  the  students  group  themselves  into  sections,  according  to 
their  tastes  and  plans  for  future  life. 

4.  A  partial  course  of  instruction  is  given  in  agriculture,  oecupying  seven 
months  in  winter,  arranged  for  the  convenience  of  those  who  cannot  puraue  a 
longer  course  of  study.  Special  students,  desirous  to  become  pr>oficient  in  some 
branch  of  chemistry,  are  also  received  into  the  laboratory.  Students  likewise 
receive  special  instruction  in  natural  history  and  in  practical  astronomy.  In 
the  study «of  the  latter,  the  institution  possesses  rare  instruments  and  appllaiioes, 
and  affords  facilities  for  instruction  which  are  seldom  surpassed,  if  equalled,  in 
this  country. 

DELA.WAIIE. 

1.  In  March,  1867,  the  legislature  psissed  an  act  for  "establishing  a  college 
for  agricultural  and  mechanic  arts."  The  act  provided  for  the  acceptance  of  a 
proposition  made  by  the  trustees  of  Delaware  College,  located  at  Newark,  by 
which  a  joint  interest  in  the  grounds,  buildings,  and  other  property  of  the  college 
shall  be  conyeyed  to  the  State  for  the  purposes  s.pecified  in  the  act  establishing 
agricultural  colleges,  on  condition  that  the  State  shall  vest  the  income  arising 
from  its  congressional  grant  in  a  board  of  trustees,  one4ialf  of  w^hom  shall  be  the 
representatives  of  the  State,  and  the  remainder  the  representatives  of  the  present 
board. 

2.  The  trustees  are  required  to  "  establish  and  maintain  such  a  course  or 
courses  of  instruction  in  said  college  as  shall  carry  out  the  intent  of  Congress, 
and  shall  provide  for  the  gratuitous  instruction  of  one  pupil  from  each  'hundred' 
in  the  State.'' 

ILUXOIS. 

1.  This  State  claims  to  have  been  the  first  to  make  a  combined  and  persistent 
effort  for  the  appropriation  of  national  lands  to  encourage  industrial  education.  In 
1851  a  convention  was  held  in  the  State  to  consider  such  ioaeans  as  might  be 
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deemed  most  expedient  to  farther  the  interests  of  the  agricaltural  community^  and 
to  take  Bteps  ttjward  the  establishment  of  an  agricoltaral  coJlege.  lu  the  year 
following^  another  convoutiou  was  held  for  the  same  purpose,  and  a  resolution 
was  adopted  to  petition  Congress  to  appropriate  public  lands  for  each  State  in 
the  Union,  for  the  endowment  of  colleges  for  the  education  of  the  industrial 
classes  in  their  several  pursuits.  At  a  subsequent  session,  in  1853,  the  conven- 
tion adopted  a  memorial  to  Congress,  asking  for  a  grant  of  lands,  not  less  in 
value  than  $500,000,  ^^  for  the  endowment  of  industrial  universities  in  each  State," 
for  the  dissemination  of  knowledge  needful  in  those  pursuits,  and  developing  to 
the  fullest  extent  tho  resources  of  our  soil  and  our  arts,  and  the  true  gloiy  of  our 
country. 

2.  Strong  efforts  wore  mado,  by  parties  acting  in  the  interest  of  certain  exist- 
ing institutions,  to  secure  tho  appropriation  of  the  congressional  grant  to  local . 
purposes;  but  the  legislature  wisely  refused  to  unite  the  proposed  college  with 
any  other.  The  citizens  of  Champaign  county  having  offered  donations  m  land, 
buildings,  and  bonds,  of  the  value  of  $400,000,  tho  legislature  decided  to  estab- 
lish the  college  there  on  the  domain  thus4onated,  including  ornamental  grounds, 
experimental  and  model  farms  and  gardens,  of  more  than  1,000  acres. 

3.  The  aims  of  the  institution  are, "  to  produce  scholars  of  sound  learning,  men 
of  Christian  culture,  trained  to  affairs,  and  to  be  leaders,  if  need  be,  in  those 
mighty  industrial  interests  on  which  the  social  well-being  and  civilization  of  our 
country  depend."  The  trustees  have  established  a  literary  and  scientific  course, 
similar  t6  that  pursued  in  the  older  colleges  of  the  country;  a  department  of 
mechaidcal  science  and  engineering;  one  of  analytical  and  applied  chemistry; 
one  of  natural  history  and  practical  geology ;  a  commercial  department,  ^'  designed 
to  fit  students  to  become  practical  accountants  and  successful  agents  of  commer- 
cial enterprises  f  and  a  department  of  agriculture.  We  copy  a  ftdl  list  of  studies 
of  the  latter: 

FmST  TEAR, 

Thefttrm,'^lta  measiuements  and  mapping ;  sabdiTiaions :  nwadows,  pastures,  orchaxds, 
wood  lands,  gardens,  &c.  Fences,  hedges,  farm  buildings.  Soils ;  classification  and 
mechanical  treatment  of  soils,  plongbing,  &c.  Drainage.  Plant  culture.— StmciwrB  and 
physiology  of  plants ;  classes  or  the  usefSl  plants,  their  characteristics,  varieties,  habits,  and 
values.  Wheat  calture,  maize  coltuze,  g^asa  eulture,  root  enltm^e,  fruit  colture  b^i^mii, 
apples,  pears,  peaches,  &>c, 

CoUaUral  studies. — ^English  language  and  composition,  surveying,  drawing,  botany, 
French  language  and  literature. 

SECOND  TEAR. 

7%« /arm. —Chemical  elements  and  chemical  treatment  of  soils.  Fertilizers:  their  com* 
position,  manufacture,  preservation,  and  application.  Climate :  inflaence  of  light,  heat,  and 
electricity  on  soils  ana  vegetable  growth.  Farm  implements :  principles  of  structure  ood 
use.    Eood  makinf . 

Frmit  euUurt,— Modes  of  propagation,  production  of  new  varieties,  diseases  of  fruit  trees. 
Insects  injorious  to  vegetation. 

Animal  kusbandrff.'-BnedB  and  varieties  of  neat  cattle,  horses,  sheep,  and  swine.  Prin- 
ciples of  breeding,  rearing,  training,  fattening,  &c  Chemical  composition  of  food,  and  pre- 
paration of  the  several  varieties.    Sheep  husbandry ;  poultry ;  bees. 

CoUaieral  s^n^tM.— Mechanics,  chemistxy,  soology,  entomology,  mineralogy,  German 
language  and  literature. 

THIRD  TEAR. 

Agricultural  economy. — ^Relation  of  agriculture  to  the  ether  indastries  and  to  commerce. 
Tho  several  branches  of  agriculture.  Agricultural  bookkeeping,  the  farm  book,  herd  book, 
&c.  Rural  law :  of  tenures  and  conveyances  of  land,  of  highways,  of  cattle,  of  fences,  of 
noxious  weeds,  d&c  Veterinary  surgery  and  medicine.  Landscape  gardening,  and  laying 
oat  of  lar|^  farming  estates.  Bural  arehiteeture  and  engineering,  foreign  ogncultnxe,  his- 
tory and  hterature  of  agricultare. 

Collateral  sttMfie5.~-Geologv,  meteorology,  physical  geography,  induetivo  logic,  political 
economy,  history  and  dvll  polity,  English  uteratore. 
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4.  All  studeuta,  unleBS  ezooaed  on  aoeoant  of  physical  inabilityy  will  be  reqaiied 
to  labor  on  the  farm  or  garden,  from  two  to  ihiee  haaiB  daily,  for  which  compen- 
Baticm  will  be  made. 

5.  The  trustees  have  already  iasoed  a  ctrcolar  to  ooirespondents,  asking  fox 
information  relative  to  the  iiidoetrial  resonxoea  of  each  portion  of  the  Stato,  the 
extent  to  which  they  are  developed*  and  the  methoda  and  proceeses  of  labosr  and 
machinery  most  approved.  These  inqniziea  xelato  to  the  mineral  prodnotiona, 
saoh  as  ores,  stone,  coal,  potter'a  day,  eand  for  the  manufacture  of  glass,  the  pro 
duetien  of  salt,  Sec.  ;  to  vegetable  productiona,  other  than  from  agriculture,  auch 
aa  lumber  and  ita  manufiwtnre ;  to  mmeral  mamrfactwreSj  auch  as  working  in 
metals,  stone,  clay,  sands,  &c.;  to  the  working  in  grains;  manufacture  of  sugar, 
flax,  paper ;  to  the  packing  of  peril ;  in  d^ort,  to  the  various  forms  of  induatry 
in  which  the  citisena  of  the  State  are  employed.  Five  thousand  oopiea  of  the 
report  of  the  truatees,  embodying  theae  facte,  are  to  be  printed,  and  distributed 
in  the  State. 

This  State  accepted  the  congressional  grant  on  the  Oth  of  March,  1865,  but 
the  act  of  the  legislature  foresmidows  no  plan  for  establishing  the  college,  nor 
has  any  information  been  received  in  relation  to  it. 

IOWA. 

1.  Aa  early  aa  1858  the  legislature  of  thia  Stato  appropriated  $10,000  for  the 
porohaae  of  land  for  a  model  farm  and  an  Agricultural  College.  The  conntyof 
Story  also  gave  $10,000,  and  individuala  $7,000,  for  the  same  purpoae.  The 
legi^ture  afterward  made  an  additional  grant  of  five  sections  of  land,  ori^nally 
given  by  Congress  for  the  erection  of  a  capitol,  from  which  the  colle^  has  real- 
ized $14,000.  The  lands  allotted  to  tlus  Stato  by  the  congressional  grant 
have  been  located  within  the  State,  and  are  valued  at  $480,000.  They  were 
carefully  and  judiciously  located  by  a  gentleman  appointed  for  that  purpose,  who 
made  the  selection  after  a  personal  examination.  These  lands  are  now  leased 
for  10  years  to  eet^era,  who  pay  annually  in  advance  8  per  cent,  intere^  on  their 
estimated  value,  with  the  privilege  of  purchaaing  the  aame  on  the  expiration  of 
the  lease.  Under  this  excellent  arrangement  the  college  already  realizes  an 
annual  income  of  $30,000. 

An  earnest  effort  was  made  to  divert  these  lands  from  the  Agricultm-al  College, 
and  to  use  them  to  increase  the  endowment  of  the  State  University,  upon  Uie 
oondition  that  a  department  of  agxieultuxe  ahould  be  eatablished,  an  experimental 
farm  be  purchased,  and  an  agricultural  course  in  the  university  be  provided  for 
such  as  wished  to  pursue  it.  It  was  urged,  as  it  has  been  elsewhere,  that  by 
adopting  this  course  there  would  be  a  large  saving  in  the  expense  of  buildings, 
professors,  cabinets,  librarians,  &c.,  and  that  in  no  other  way  could  desirable  and 
necessary  funds  for  the  university  be  so  easily  procured.  The  friends  of  the 
Agricultural  College  resisted  this  attempt  to  divert  the  grant  from  its  original 
piupose,  contwiding  that  it  belonged  to  it  from  the  terms  of  the  act  of  Congress  j 
that  the  industrial  classes  comprised  the  majority  of  the  people  and  tax-payers 
of  the  State,  and  they  desired  to  build  up  an  int*titution  that  should  be  devoted  to 
their  interestii.  After  an  able  and  earnest  discussion  of  the  subject  the  entire  grant 
was  given  forever  to  the  Agiicultural  College.  From  the  judicious  location  of 
the  lands  they  constitute  a  fine  additional  endowment  of  an  institution  in  whioh 
the  people  of  the  State  have  a  great  interest. 

2.  Tlie  college  is  located  in  Story  county  on  a  farm  of  640  acres,  for  which 
the  lepilative  appropriation  of  $10,000  was  paid.  Appropriations  were  made 
in  1864  and  18G0  to  the  amount  of  Jill, 000  for  the  erection  of  buildings  designed 
to  aryr^omiuodate  )^00  students  with  board,  lodging,  lecture  rooma  and  claaa  reoma. 
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3.  Tuition  in  the  college  will  be  forever  free  to  pupils  from  this  State.  The 
oonne  of  study  is  not  yet  detennined,  but  is  designed  to  embrace  the  natural  sci- 
ences^ and  such  mechanical  arts  as  are  dtrectiy  connected  T^ith  agriculture.  It 
is  intended  to  combine  labor  with  study,  and  to  show  the  practical  application  in 
the  field  and  in  the  laboratory  of  the  principles  taught  in  the  class  room.  'The 
hours  for  labor  are  to  be  two  daily  in  winter,  and  three  in  summer,  for  which 
oompensation  will  be  made  to  the  students. 

KANSAS. 

1.  This  State  earlv  aocepted  the  national  gsant,  and  established  a  State  Agri- 
cultural College  in  February,  1863.  The  lands  which  fell  to  its  share  amounted 
to  90,000  acres,  and  were  judiciously  located  within  the  boundaries  of  the  State 
by  a  commission  who  personally  visited  and  inspected  each  quarter  section.  They 
are  held  at  prices  ranging  from  $3  to  $S  per  acre,  and  it  is  expected  that  $^00,000 
will  be  realized  from  the  sale.  In  the  mesa  time,  without  waiting  till  the  fund 
shall  be  raised,  the  legislature  advances  the  sum  necessary  to  defray  the  cusrent 
expenses  of  the  oolle^e. 

2.  The  college  is  located  near  Manhattan,  about  115  miles  west  of  Leaven- 
worth. It  is  easy  of  access  by  railroad,  and  the  d^pot  of  the  Union  Pacific  rail- 
road is  within  two  miles  of  the  institution.  The  Kansas  valley,  in  which  Man- 
hattan is  situated,  is  one  of  great  beanty  and  fertility. 

3.  There  are  two  conrses  of  study  in  the  college.  The  academic,  or  classical, 
is  modelled  after  that  of  the  most  ^proved  colleges  in  the  older  States.  The 
agricultural  and  sd^ntifio  course  is  intended  for  a  three  years'  course,  and  seems 
well  adf^ted  to  the  education  of  the  class  of  pupils  for  whom  it  is  intended.  It 
embraces  a  thorough  study  of  soils,  drainaffe,  tillage,  and  fertilizers ;  the  study 
of  botany,  structure  of  buildings,  breeds  of  domestic  animals,  culture  of  fruit  and 
forest  trees,  horticulture,  and  the.  culture  of  grapes ;  insects  injurious  to  vegeta- 
tion, economical  conditions  of  farming  arising  from  the  adaptation  of  soil  and 
dlimate,  together  with  surveying  and  engineering,  and  field  instruction  in  botany 
and  geology. 

4.  The  institution  is  designed  to  gemote  a  more  thorough  preparation  of  teach- 
ers for  the  work  in  which  ihey  engage.  Already  60  teachers  have  gone  out  from 
it  to  influence  hundreds,  perhaps  tlu>usand9,  and  to  impart  to  them,  indirectly, 
the  benefits  which  will  surely  flow  from  the  munificent  grant  of  Congress. 

KSKTUGET. 

1.  The  legislature  of  this  State  accepted  the  grant  on  the  27th  of  January, 
1863.  The  portion  of  land  allotted  to  her  amounted  to  330,000  acres,  and  it 
was  at  first  expected  that  it  could  be  sold  at  $1  per  acre.  The  continuance  of 
the  W9Xt  however,  and  the  unsettled  condition  of  this  portion  of  the  countiyy 
prevented  its  sale,  and  ultimately  not  quite  half  that  sum  was  realized.  The 
sorip  sold  for  $164,960,  and  is  invested  in  Kentucky  State  bonds^  bearing  inter* 
est  at  six  per  cent,  per  annum. 

2.  For  two  years  after  the  acceptance  of  the  grant,  nothing  waa  done  toward 
establishing  the  college.  There  was  no  lack  of  interest  in  it  on  the  part  of  the 
legislature  or  the  people,  but  the  State  was  to  some  extent  the  theatre  of  war, 
and  the  people  were  struggling  under  the  burdens  of  taxation.  At  length  a 
proposition  was  made  to  mr,  John  B.  Bowman  to  establish  the  college  as  a  part 
of  the  Kentucky  University.  This  gentleman,  while  pursuing  the  occupation 
of  a  farmer,  moved  by  a  defiixe  to  difiise  the  blessings  of  a  thorough  education 
among  the  industrial  classes,  conceived  the  plan  of  founding  for  the  people  of 
his  native  State  ''  a  modem  American  University,"  especially  accessible  to  poor 
young  men.    By  his  efibrts  a  fund  of  $200,000  was  raised,  a  large  portion  of 
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which  mua  was  contributed  by  farmers  of  cemi^  Kentucky.  In  February, 
1858,  a  charter  was  procured,  and  in  the  following  year  the  college  was  opened 
at  Harrodsburg.  In  1865  overturee  were  made  to  transfer  to  his  institution  the 
property  of  Transylvania  Universi^,  and  to  unite  with  these  two  foundations  a 
third,  derived  from  the  congressional  grant.  A  bill  authorizing  this  disposal  of 
the  grant  passed  the  legislature  by  a  laige  majority.  Mr.  Bowman  immediately 
proceeded  to  raise  a  fund  of  (100,000  for  the  purchase  of  a  farm  and  for  the 
erection  of  buildings ;  and  in  three  months  he  secured  the  sum,  65  of  the  citi- 
zens of  Lexington  naving  given  $1,000  each,  and  it  was  afterward  increased  to 
$100,000.  Mr.  Bowman  soon  after  purchased,  for  the  permanent  site  of  the 
united  institutions,  Ashland,  the  homestead  of  Henry  Clay,  and  Woodland,  an 
adjoining  estate,  which  lies  within  the  limits  of  the  city.  The  entire  tract  con- 
tains 433  acres  of  land  of  much  beauty  and  fertility.  The  successful  accom- 
plishment of  this  enterprise  is  in  the  highest  degree  creditable  to  Mr.  Bowman 
and  to  his  enlightened  fellow-citizens  who  co-operated  with  him. 

About  one-third  of  the  estate  purchased  is  a  beautiful  blue-grass  woodland, 
with  a  heavy  growth  of  trees  upon  it  of  every  variety  indigenous  tp  central  Ken- 
tucky. The  remaining  portion  is  divided  into  fields,  gardens,  orchards,  nurseries, 
and  ornamental  grounds,  handsomely  laid  out — ^the  Work  of  more  than  50  years 
pursued  by  the  illustrious  statesman  whose  home  it  was.  It  is  the  intention  of 
Mr.  Bowman,  the  regent  of  the  university,  to  improve  still  ^irther  the  grounds, 
and,  ii^ith  gardens  and  greenhouses  and  highly  cultivated  fields,  to  make  the 
estate  a  model  for  the  practical  instruction  of  the  pupils  of  the  college.  Labor 
and  study  are  combined.  The  entire  labor  on  the  estate  is  performed  by  the 
students,  under  the  direcdon  of  a  skilful  farmer,  a  horticulturist,  and  a  mechanic. 
There  are  on  the  estate  the  present  season  90  acres  of  wheat,  50  acres  of  oats, 
50  acres  of  com,  15  acres  of  hemp,  and  a  herd  of  75  fine  I>urham  cattle  are 
fattening  on  its  rich  pastures. 

3.  The  legislature  has  clearly  defined  the  character  of  the  Agricultural  Col- 
lege, which  now  forms  a  part  of  the  university.  It  enacted  that  there  should 
be  established  '*  a  competent  number  of  professorships  for  teaching  the  sciences 
related  to  agriculture  and  the  mechanical  arts,  including  military  tactics ;  and. 
as  a  part  of  said  college,  there  shall  be  conducted  an  experimental  or  model 
farm,  where  agriculture  may  be  practically  learned,  and  the  student*  if  he 
chooses,  may  earn  his  support  while  being  educated,  in  whole  or  in  part,  by  his 
labor  and  industry."  It  is  not  to  be  in  antagonism  to  other  portions  of  the  uni- 
versity, nor  is  it  intended  to  undervalue  a  regular  course  of  classical  study,  but 
is  designed  to  meet  the  wants  of  the  masses,  who  have  neither  the  time  nor  the 
means  to  give  to  a  classical  course.  It  proposes  to  di^fy  labor,  and  to  give  to 
youn^  men  practical  views  of  life,  as  well  as  an  expenmental  knowledge  of  the 
nsefm  and  honorable  pursuit  of  agriculture. 

4.  The  coufHe  of  study  embraces  a  wide  range  of  instruction  in  the  English 
language  and  literature,  mathematics,  history,  natural  science,  philosophy,  civil 
engmeering  and  mining,  and  modem  languages.  The  students  also  have  access 
to  the  libraries  of  the  university,  which  contain  15,000  volumes,  and  to  the  lec- 
tures in  various  departments  of  science,  which  are  illustrated  by  ample  appara- 
tus ;  also  to  any  course  of  instruction  in  any  department  of  the  institution. 

5.  Three  hundred  State  students  may  be  received  without  charge  for  tuition ; 
all  others  pay  $30  annually. 

6.  It  is  creditable  to  Kentucky  that  within  the  last  twelve  years,  and  for  the 
most  part  in  the  very  midst  of  the  convulsions  of  the  war,  tbe  sum  of  $700,000 
has  been  secured  as  its  endowment ;  four  of  its  colleges  have  been  organized, 
with  a  corps  of  30  professors ;  and  650  students,  from  25  States,  axe  receiving 
instruction.    This  number  includes  the  members  of  the  Agricultural  Collie. 
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HAHTB. 

Tliis  State  received  210,000  acres  in  scrip,  the  greater  pait  of  nLicli  was 
sold  for  a  little  more  than  53  cents  per  acre,  17,300  acres  reuaining  unsold. 
The  le^slatnre,  on  the  25th  of  Pebruaty,  1865,  established  the  "  State  College 
of  Agnciiltnre  and  the  Mechanic  Arts/'  and  elected  a  board  of  trustees,  leaving 
to  them  the  location  of  the  proposed  institution.  In  January,  18G6,  the  board 
fixed  the  location  in  the  town  of  Orono,  seven  miles  north  of  Bangor,  easy  of 
access  and  centrally  located,  on  a  farm  containing  375  acres  of  land,  given  by 
the  town  for  this  purpose.  Further  donations  have  been  made  by  the  State  of 
1^30,000,  and  individuals  in  the  city  of  Bangor  have  given  $15,000.  The  loca- 
tion is  one  of  great  natural  beauty,  the  soil  of  an  excellent  quality,  with  a 
diversity  sufficient  for  the  various  purposes  of  an  agricultural  school.  A  house 
has  been  erected  for  the  superintendent  of  the  farm,  and  a  building  for  a  dormi- 
tory for  the  use  of  students.  Preparation  has  also  been  made  for  the  erection  of 
other  buildings,  and  plans  for  organizing  the  college  are  in  progiejss. 

MARYLAND. 

1.  The  Buflject  of  establishing  an  Agricultural  College  in  this  State  engaged 
the  attention  of  its  leading  citizens  many  years  before  the  congressional  bill 
became  a  law.  At  first  it  was  proposed  to  establish  courses  of  agricultural  edu- 
cation in  the  public  academies  and  schools.  Various  proposltioQS  were,  &om 
time  to  time,  urged  upon  the  attention  of  the  public,  all  tending  to  develop  a 
sentiment  in  favor  of  a  professional  education  for  the  /^future  mrmers  of  the 
State."  In  185G  a  charter  was  procured  for  a  college,  and  subscriptions  were 
made  by  which  a  farm,  now  consisting  of  283  acres,  was  purchased,  and  a  col- 
lege buildiug  erected,  with  a  total  investment,  for  land  and  buildings,  of  8100»000. 

The  college  was  opened  for  students  in  1859,  and  65  students  resorted  to  it 
for  instruction.  At  the  commencement  of  the  war  in  1861  the  number  was 
reduced  to  17,  and  great  embarrassment  in  the  fmandal  condition  of  the  college 
was  felt.  Nor  were  these  difficulties  removed  by  the  reopening  of  the  college 
when  the  war  ended.  The  legislature  now  came  to  its  aid,  and  paid  off  all  its 
mdebtedness,  amounting  to  $45,000,  and  assi^ed  to  its  use  the  ocmgressional 
grant.  Ten  per  cent  of  the  proceeds  of  the  s^  of  the  lands  was  reserved  by  the 
State,  to  be  paid  into  its  treasury  to  reimburse  the  State  in  part  for  the  advances 
made  to  the  college.  The  remainder,  amounting  to  $101,253,  was  invested  in 
State  stocks  paying  six  per  cent,  interest,  and  yields  $6,075,  payable  semi- 
annually. 

2.  The  farm  and  buildings  are  located  at  Hyattsville,  nine  miles  from  Wash- 
ington, on  the  Baltimore  and  Washington  railroad.  The  building  is  not  com- 
pleted, but  the  present  structure  contains  six  spacious  lecture  rooms,  51  cham- 
bers, a  chapel,  a  laboratory,  and  large  accommodations  for  domestic  uses,  lliero 
is  also  a  residence  for  a  professor,  with  27  rooms  for  students. 

3.  The  scientific  course  of  instruction  is  adapted  more  particularly  to  agri- 
culture than  to  the  mechanic  arts.  Among  the  studies  pursued  are  chemistiyi 
natural  philosophy,  mineralogy  and  geology,  botany,  including  vegetable  physi- 
ology, entomology,  and  the  analysis  of  soils  and  manures.  Manual  labor  has 
been  a  feature  in  the  college  disdpline  from  the  iirst,  and  it  is  claimed  that  it 
has  worked  welL  In  connection  with  it,  daily  lessons  of  instruction  are  given 
in  the  field.  Most  of  the  professors  eat  at  the  same  table  and  lodge  in  the  sama 
house  with  the  students.  They  are  thus  brought  into  close  and  friendly  contact 
with  them,  and  exercise  a  wholesome  influence  upon  their  moral  and  intellectuaJ 
growth. 

4.  Provision  is  made  by  the  State  for  60  free  scholarships,  open  only  to  citi- 
zens of  Maryland.  The  charge  to  all  others  is  $75  per  annum  for  tuitioDi  and 
the  cost  of  board  is  $22  50  per  month. 
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MASSACHUSETTS. 

1.  The  portion  of  lands  allotted  to  tliis  State  was  360,000  acres.  The  le^s- 
latnre  accepted  the  grant  at  an  early  period,  and  Governor  Andrew  strongly 
urged,  in  his  message  in  January,  1863,  the  propriety  of  bestowing  the  grant 
upon  Harvard  University,  or,  rather,  upon  those  noble  institutions  of  science 
which  are  connected  with  the  university.  His  argument  was,  that  by  combin- 
ing and  concentrating  endowments,  a  waste  of  means  and  a  weakening  of 
resources  are  prevented.  At  Cambridge  and  Boston,  there  are  ;ilready  profes- 
sors in  the  rarious  depai'tments  of  science  of  the  highest  celebrity,  and  ample 
means  of  instruction  and  illustration  in  large  libraries  and  costly  apparatus. 
After  much  discussion  in  the  legislature,  this  plan  was  rejected,  but  one-third  of 
the  avails  of  the  sale  of  the  lands,  after  deducting  one-tenth  set  apart  for  the 
purchase  of  a  farm,  was  given  to  the  Institute  of  Technology,  in  Boston,  and 
two-thirds  to  an  Agricultural  College,  the  location  of  which  was  to  be  determined 
by  the  trustees.  A  proviso  in  the  act  required  that  a  further  sum  of  $75,000 
should  be  raised  by  voluntary  subscription  for  the  erection  of  buildings. 

2.  The  Institute  of  Technology  is  a  purely  scientific  school.  It  has  an  ample 
endowment,  one  of  the  most  spaeious  and  elegant  buildings  in^oston,  able 
instructors,  and  numbers  170  pupils.  Its  object  is  to  provide  a  full  course  of 
scientifio  studies  for  students  who  seek  to  qualify  themselves  for  the  professions 
of  the  mechanical  and  civil  engineer,  practical  chemist,  engineer  of  mines,  and 
bmlder  and  architect,  while  at  the  same  time  a  general  education  is  furnished, 
founded  on  the  mathematical,  physical  and  natural  sciences,  English  and  other 
modem  languages,  and  mental  and  political  science. 

8.  The  town  of  Amherst  having  pledged  the  sum  of  $75,000  for  such  build- 
ings as  were  necessary  to  put  the  college  in  operation,  and  an  eligible  site  and 
a  farm  of  383  acres  having  been  secured  in  that  town,  at  a  cost  of  $41,000,  the 
Agiionltural  College  of  the  State  was  located  there,  and  the  buildings  were  so 
bx  completed  that  it  was  opened  for  students  in  the  fall  of  1S67.  A  buildhag 
50  by  100  feet,  and  four  stories  high,  has  been  erected,  containing  rooms  for  46 
students,  two  recitation  rooms,  a  library,  and  two  large  rooms  containing  the 
State  cabinet  of  specimens,  illustrating  t&e  natural  histoxy  and  geology  of  Massa- 
chusetts. In  adchtion  to  this  a  boarding  house  has  been  built  for  the  use  of  the 
Btadents ;  a  chemical  library,  containing  rooms  for  lectures,  practical  chemistry, 
aad  apparatus ;  a  botanic  museum,  containing  a  lecture  room ;  and,  on  the  upper 
floor,  cases  for  the  CKhibition  of  fruit  models,  specimens  of  seeds,  woods,  and  other 
vegetable  products.  An  elegant  group  of  glass  buildings,  with  curvilinear 
roof,  has  also  been  erected  by  the  liberality  of  Dr.  Durfee,  of  Fall  River.  These 
buildings  cover  5,000  square  feet  of  surface,  and  are  heated  by  hot  water.  Its 
value  for  experiments  in  hybridizing,  propagatino-,  and  cultivating  useful  and  orna- 
mental plants,  as  well  as  in  teaching  horticulture  and  botany,  can  hardly  be 
overestimated. 

4.  The  regular  course  of  study  extends  through  four  years.  In  addition  to 
mathematics  under  Professor  Snell,  it  embraces  botany  and  horticulture  under 
President  Clark,  rhetoric,  history,  moral  philosophv,  and  astronomy.  Lectures 
are  given  on  comparative  anatomy,  organic  chemistry,  mineralogy,  cultivation 
of  the  vine  and  of  fruit  and  forest  trees,  architecture,  and  English  literature. 

An  intelligent  and  skilful  superintendent  of  the  farm  gives  daily  instruction 
in  regard  to  the  best  methods  of  agriculture.  The  students  are  required  to  labor 
two  hours  on  alternate  days,  without  pay,  and  for  additional  work  they  are  paid 
at  the  rate  of  12  J  cents  per  hour.  All  the  students,  during  the  term  of  which 
we  have  a  report,  willingly  consented  to  this  arrangement.  More  than  one-half 
the  class  voluntaiily  worked  for  wages,  and  the  best  scholar  in  the  class  earned 
the  most  money.     The  last  report  of  the  trustees  of  the  college  says : 

A  youDg  man  of  good  talents,  who  is  healthy  and  willing  to  work,  can  here  procure  % 
■uperior  eaucation  for  (100  per  annum,  in  addition  to  what  he  can  earn  on  the  premlBee. 
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MICHIGAN. 

1.  As  early  as  the  year  1865  the  legislature,  in  pursuance  ef  a  requirement  of 
the  constitution  of  1850,  passed  an  act  for  the  purchase  ef  afarm,  and  the  endow- 
ment of  an  agricultural  schooL  A  tract  of  land  was  procured,  situated  four  miles 
east  of  Lansing,  the  capital  of  the  State,  consisting  of  676  acres  of  heavily  tim- 
bered land.  The  institution  was  in  a  prosperous  condition  at  the  tame  when  the 
national  grant  was  made.  A  college  building,  50  by  100  feet,  three  stories  high, 
four  brick  dwellings  for  professors,  and  a  boarding  bail  43  by  82  feet,  and  three 
stories  high,  had  been  erected.  About  300  acres  of  the  form  had  been  cleaned 
and  brought  under  cultivation. 

2.  The  national  grant  of  240,000  acres  was  given  to  this  institution,  and  the 
name  '^Agricultural  College''  was  bestowed  upon  it.  The  lands  are  all* located 
within  the  State,  and  the  ndnimimi  price  established  by  law  is  $2  50  |)er  acre 
In  addition  to  this,  the  legislature  has  vested  in  the  college  about  6,000  acres 
of  swamp  land,  situated  in  the  vicinity  of  the  £arm,  Theije  landi»  are  thought  to 
be  worth  at  least  S30,000,  and  their  value  will  increase, 

3.  This  college  proposes,  Ist.  Toimfiart  a  knowledge  of  science,  and  its  appli- 
cation to  the  arts  of  life.  The  instruction  given  in  the  class  room  will  l>e  illW 
trated  by  experiments  in  the  garden  and  on  the  farm.  2d.  To  afford  the 
students  the  privilege  of  daily  manual  labor,  not  merely  because  it  is  remunera- 
Uve,  but  because  it  is  educa>ti<mal,  being  planned  for  the  illustration  of  the 
principles  of  science,  and  becamie  a  taste  for  the  pursuits  of  agnculture  can  be 
fostered  in  no  other  way.  Students  who  pursue  a  college  (xiurse  without  labor 
rarely  engage  in  industrial  pursuits.  They  are  wholly  removed  from  sympathy 
with  farmers,  at  a  period  of  life  w  hon  tastes  and  habits  are  rapidly  formed.  The 
trustees  of  this  college  act  on  the  principle  that,  if  a  farmer  is  to  be  educated  for 
the  life  and  pursuit  of  a  fanner,  it  umst  be  on  tbe  farm  itself.  Three  hours'  work 
daily  on  the  fann  or  in  the  garden  are  re4uired  ijf  each  student  j  and  while 
health  is  preserved  by  manual  labor,  lie  becomes  interested  in  every  department 
of  farm  and  horticultural  work.  3d.  The  college  prosecutes  an  extended  course 
of  experiments  for  the  promotiim  of  agriculture,  and  these  are  puisued  continu- 
ously fr«;m  year  to  year.  4th.  llie  practical  applications  of  science  are  pursued 
in  directions  desiralile  for  the  farmer,  as  surveying,  levelling,  laying  out  grounds, 
&c.  5th.  The  college  has  in  view,  during  aU  this  time,  the  necessity  of  general 
education  and  mental  cultiu*e  to  the  farmer.  Mathematics,  chemistry,  botany, 
rhetoric,  mental  and  moral  pliilosophy,  togethei  with  the  correct  use  of  the 
English  language,  occupy  the  attention  of  the  students  during  the  collegiate 
course. 

4.  Tuiticm  is  free  to  all  students  from  the  State.  All  others  are  charged  S20 
a  year.  Board  is  furnished,  exclusive  of  room  and  wai*hing,  at  $2  60  a  week. 
The  present  number  of  pupils  is  108. 

3Xin]st:sota. 

The  general  statutes,  revised  in  1866,  established  an  agricultural  college  on 
a  tract  of  land  of  not  less  than  480  acres.  ''  Gradaates,  of  both  sexes,  of  the 
common  schools  may  then  commence,  pnrsae  and  finish  a  course  of  study  in  those 
Boieiices  and  arts  which  bear  dkeotly  upon  agricoltnre  and  kindred  industrial 
pniBuits.'' 

A  full  eourse  of  study  shall  extend  through  four  years,  and  embraces  '^the 
Bnglish  language  and  Hteratmre,  animal  and  v^^getable  aaatomy,  physiology, 
the  veterinary  i^  entomology,  geology,  political,  rural,  and  household  economy, 
bortioaltore,  moral  philosophy,  history,  book-keeping,  and  especially  the  appU- 
cation  of  science  mad  the  medhanio  arte  to  agriooltiire.'' 

No  information  has  been  rooeived  relative  to  the  sale  of  the  lands  or  to  the 
organization  of  the  college. 
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NEW  HAMrSUIRE. 

1 .  The  share  allotted  to  this  State  was  150,000  acres,  and  was  sold  for  f80,000, 
and  invested  in  bonds  of  the  State  of  Now  Hampshire.  The  proceeds  wero 
appropriaied  to  Dartmouth  College,  at  Hanover,  on  condition  that  the  college 
famish  the  use  of  an  experimental  farm,  the  requisite  buildings,  libraries,  and 
appaiatas.  Five  trustees  of  the  Agricultural  College  thus  established  are 
appointed  by  the  governor  and  council,  and  four  by  Dartmouth  College.  Twelve 
students,  one  from  each  senatorial  district,  will  receive  gratuitous  instruction. 

2.  Dartmouth  was  able  to  offer,  as  the  basis  of  the  national  school  of  science, 
the  advantages  of  two  endowments,  one  by  the  late  Abiel  Chandler  of  $50,000, 
and  the  other  by  General  Sylvanus  Thayer  of  *40,000 ;  the  first  for  the  support 
of  a  permanent  school  of  instruction  in  the  college,  in  '^  the  practical  and  useful 
arts  in  life,  comprised  chiefly  in  the  branches  of  mechanics  and  civil  engineering, 
the  invention  and  manufacture  of  machinery,  carpentry,  architecture  and  draw- 
ing, modem  languages  and  English  literature,  and  such  branches  of  knowledge 
as  may  best  qu^fy  young  persons  for  the  duties  and  employments  of  active 
life.''  The  last  provides  for  a  course  of  study  of  the  highest  order  in  architecture 
and  civil  engineering,  having  reference  to  the  large  demand  for  high  attainments 
in  these  studies,  which  the  unfolding  resources  of  our  country  are  sure  to  make. 

The  trustees  have  announced  that  the  course  will  comprehend  the  various 
branches  of  applied  science,  and  will  extend  through  a  term  of  four  years. 

NBW  JERSEY. 

1.  The  proceeds  of  the  sale  of  the  scrip  for  public  lands  were  given  to  Rutgers 
College,  at  New  Brunsmck,  the  "  interest  to  be  devoted  wholly  and  exclusively 
to  the  maintenance,  in  that  department  of  Rutgers'  College  known  as  Rutger? 
Scientific  School,  of  such  courses  of  instruction  as  shall  caiTy  out  the  intent  of 
the  act  of  Cong^ress  making  the  grant.'.'  This  school  was  opened  in  September, 
1866. 

2.  The  studies  include  civil  engineering  and  mechanics,  chemistry,  agriculture, 
botany,  geology,  architecture,  rhetoric,  mental  philosophy,  and  history.  During 
the  three  yeai's'  course,  mathematics  is  extensively  studied.  In  practical  agri- 
oultmx?,  special  attention  is  given  to  tillage,  farm  implements  and  machinery, 
drainage  and  ii-riffation,  manures,  farm  buildings,  cereals  and  root  crops,  grasses, 
the  orcnard  and  me  vineyard,  and  to  ornamental  trees  and  landscape  gamening. 

3.  A  farm  for  experimental  purposes  has  been  purchased  in  the  vicinity  of  the 
college.  The  charge  for  tuition  in  the  college  is  875  a  year.  A  certain  num- 
ber of  pupils,  however,  from  the  State  of  New  Jersey,  sufficient  to  absorb  one- 
half  the  income  of  the  land-gi-ant,  at  the  rates  usually  charged  for  tuition,  are 
to  be  received  and  instructed  without  charge. 

Forty-three  students  were  in  attendance  during  the  last  year. 

NEW  TORK. 

1.  To  the  enlightened  and  intelligent  Mends  of  agriculture  in  this  State  is  due 
the  honor  of  making  the  earliest  efforts  to  establish  a  school  of  agricultmw.  As 
early  as  1837  Judge  Buel,  editor  of  the  Cultivator,  seconded  by  Dr.  Beekman 
and  others,  urged  tne  importance  of  such  a  school,  and  funds  were  procured,  and 
a  site  selected  near  Albany,  and  a  plan  formed  for  a  course  of  agricultural  edu- 
cation. The  project  failed,  but  was  again  renewed  by  Dr.  Beekman  in  1844, 
and  failed  of  success  only  through  the  death  of  a  liberal  friend  of  the  enterprise. 
In  1856  the  members  of  the  State  Agricultural  Society  revived  the  undertaking, 
and  by  their  efforts  840,000  were  appropriated  by  the  legislature  towards  a  col- 
lege of  agriculture  on  condition  that  a  like  sum  should  be  raised  by  private  sub- 
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scnption.  This  sum  was  nused,  and  a  farm  of  400  acres  was  pnrclxased  in  Ovid, 
near  Senoca  lake,  and  a  building  erected  for  the  use  of  the  institution.  The 
funds  were  now  all  exhausted,  and  the  school  was  begun  with  a  single  instructor^ 
v.ho,  in  1861,  entered  one  of  the  first  regiments  which  New  York  sent  to  the 
national  army,  and  the  school  was  suspended. 

2.  Another  institution  for  the  industrial  classes  had  in  the  mean  time  been 
started  at  Havana,  under  the  title  of  the  People's  College.  It  awakened  a  very 
general  interest  among  the  people,  and,  with  the  assurances  of  large  endowments 
from  a  single  individual,  of  lands,  workshops,  machinery  and  apparatus  suitable 
for  a  great  industrial  university,  the  legislature,  in  1863,  appropriated  the  national 
land  scrip  assi^ed  to  the  State  to  this  projected  college. 

3.  The  conditions  upon  which  the  grant  was  bestowed  not  having  been  com- 
plied with,  the  legislature  was  led  to  give  the  land  scrip  to  Cornell  University, 
an  institution  founded  at  Ithaca  by  Mr.  Ezra  Cornell.  This  gentleman  had 
given  $500,000  to  establish  this  institution,  and  now  made  the  additional  gift  of 
200  acres  of  excellent  land  with  buildings  as  a  farm  for  the  use  of  the  agricul- 
tural department  of  the  university.  He  also  gave  the  Jewett  collection  in  geol- 
ogy and  palaeontology,  which  had  cost  him  $10,000,  and  added  other  gifts  to  the 
amount  of  $25,000. 

The  share  allotted  to  New  York  was  990,000  acres.  Under  the  judicious 
management  of  Mr.  Cornell  in  employing  an  agent  to  visit  each  quarter-section 
before  locating  tlie  scrip,  it  is  expected  that  $1,000,000  will  be  realized  from  the 
sale. 

4.  The  AOTicultural  College  will  be  opened  for  students  in  the  autumn  of  1868. 
One  hundred  and  twenty-ei^t  pupils,  or  one  from  each  assembly  district  of  the 
State,  will  receive  free  tuition.  The  coiu»e  of  study  will  be  adapted  to  the  needs 
of  pupils  who  are  to  follow  industrial  pursuits,  and  compensated  labor  on  the  fiarm 
or  in  the  workshop  will  form  a  part  of  the  plans  of  the  institution.  The  names  of 
the  faculty  and  the  contemplated  course  oi  study  are  not  yet  made  public.  It  is 
said,  however,  that  the  university,  of  which  this  colle^  forms  a  part,  will  be^ 
its  insti-uctions  with  an  able  faculty,  who  are  to  be  paid  $40,000  per  annum,  with 
suitable  accommodations.  It  has  resources  which  will  yield  from  the  beginning 
a  yearly  income  of  $50,000. 

OHIO. 

TliO  allotment  to  this  State  was  630,000  acres.  On  the  13th  of  April,  1865,  the 
legislature  accepted  the  grant  and  made  provisions  for  the  sale  of  the  scrip.  Five 
commissioners  were  appointed  to  examine  and  report  to  the  governor  as  to  the 
location  of  the  college,  and  also  a  plan  for  its  organization,  with  authority  to 
receive  proposals  for  the  donation  of  lands,  buildings,  or  money,  for  the  tise  of 
the  iusfcitution. 

No  report  of  the  trustees,  nor  of  proceedings  subsequent  to  their  appointment| 
has  yet  been  received. 

PENNSYLVANIA. 

] .  The  congi'essioual  grant  was  appropriated  by  the  legislature  to  the  ''Agri- 
cultural College  of  Pennsylvania,''  in  Centre  county.  It  amounted  to  720,000 
acres,  and  was  sold  at  prices  varying  from  55  to  58  cents  per  acre.  The  college 
was  an  existing  schl>ol,  established  at  the  earnest  solicitation  of  the  State  Agri 
cultural  Society,  in  1854.  The  executive  committee  of  the  society  appropriated 
$10,000  for  its*  support,  and  in  1857  the  legislature  donated  $50,000  for  the  same 
purpose,  on  oonditien  that  a  like  amount  should  be  raised  by  subscription.  The 
friends  of  the  institution  were,  however,  disappointed  in  their  expectations  of 
receiving  the  amount  of  money  required  to  complete  the  necessary  builQings,  and 
to  provide  an  adequate  corps  of  teachers. 
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2.  In  December,  1859,  Evan  Pugli  was  appointed  president,  and  diflcharged 
the  duties  of  professor  of  cbemistry  and  scientific  and  practical  agricnlture.  He 
was  a  man  of  great  energy  of  character,  and,  having  stndied  in  the  agricultural 
and  mining  scnools  of  Germany,  drew  around  him  a  large  number  of  pupils. 
His  death,  in  1864,  together  with  the  disturbed  condition  of  the  country,  dimin- 
ished the  number  of  students.  In  1867  the  plan  was  so  far  changed  as  to  include, 
with  a  scientific  course  on  agriculture,  mechanical  and  civil  engineering,  metal- 
lurgy, mineralogy,  and  mming. 

3.  The  institution  has  an  experimental  farm  of  400  acres,  on  which  experiments 
will  be  instituted  with  a  view  of  ascertaining  the  best  system  of  rotation  of  crops, 
the  most  suitable  manures,  and  the  best  method  of  applying  them,  together  with 
the  best  methods  of  plant  culture  as  applied  to  the  productions  of  the  garden,  the 
field,  and  the  pleasure  ground.  All  the  students  in  this  department  are  required 
to  assist  in  the  work,  and  to  record  the  experiments  in  a  memorandum  book. 
They  will,  in  connection  with  this,  pursue  the  study  of  botany,  physiology, 
mathematics,  drawing,  veterinary  surgery  and  medidne,  and  the  English  lan- 
guage. Other  classes  will  attend  to  mechanical  and  civil  engineering,  embracing 
surveying  and  levelling,  road-making  and  topographical  surveying,  together  with 
a  full  course  on  chemistry,  metallurgy,  and  mining. 

The  expenses  are  $130  per  annum,  which  will  be  diminished  by  the  system  of 
compensated  labor  that  has  been  established. 

EHODE  ISLAiTD. 

One  hundred  and  twenty  thousand  acres  were  allotted  to  this  State,  and  the 
scrip  was  sold  for  $50,000,  or  41  f  cents  per  acre.  It  was  given  by  the  legisla- 
ture to  Brown  University,  for  the  establishment  of  a  scientific  department,  in 
order  to  promote  the  liberal  and  practical  education  of  the  industrial  classes.  Aa 
the  scrip  was  sold  on  time,  payable  in  five  instalments,  the  last  of  which  is  due 
iu  August,  1870,  the  university  has  not  yet  received  from  it  a  sufficient  income 
to  enable  it  to  open  a  scientific  department. 

VBRMONT. 

Vermont  received  1 50,000  acres  in  scrip.  The  legislature,  in  accepting  this  gift, 
establislied  an  Agricultural  College,  and  subsequently  incorporated  this  new 
institution  with  the  University  of  Vermont,  at  Burlington.  Instiiiction  wiU  be 
provided  in  the  scientific  department  of  the  college  for  students  who  wish  to  pur- 
sue a  course  of  three  years  in  analytical  and  agricultural  chemistry,  or  in  civil 
engineering,  or  in  mining  and  metallurgy,  and  also  for  young  men  who  desire  to 
obtain  such  instruction  as  can  be  furnished  them  by  a  course  of  lectures  specially 
adapted  to  the  wants  of  agriculturists,  to  be  given  in  February  and  March 
Students  of  the  three  years'  course  will  study  the  French  language,  the  various 
branches  of  mathematics  which  relate  to  the  practical  uses  of  life,  botany,  includ- 
ing forestry,  field  engineering,  drawing,  and  the  English  language. 

The  charge  for  tuition  is  $15  per  term.  Students  in  the  laboratory  courses 
inoui  an  adStional  charge  of  $40  per  annum. 

WEST  VIRGINIA. 

The  scrip  allotted  to  this  State,  amounting  to  150,000  acres,  was  sold  for 
$90,000,  and  appropriated  by  the  legislature  to  the  endowment  of  an  Agricultu- 
ral College  at  Morgantown.  An  a^demy  and  female  seminary  had  previously 
been  founded  at  this  place,  both  of  which,  together  with  the  funds  belonging  to 
them,  were  tendered  by  the  trustees  to  the  State  as  a  partial  foundation  for  the 
new  institution.    These  funds,  including  buildings  and  grounds,  were  estimated 
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at  nearly  $50,000.  The  avails  of  tbe  scrip  are  invested  in  bonds  of  tlie  State, 
bearing  six  per  cent*  interest.  With  tbia  moderate  endowment  tbe  trustees  pro- 
pose to  maintain  a  preparatory  department,  a  oollege  proper,  a  scientific  and  an 
agricultural  department.  Tbe  colleffo  opened  in  September,  1867,  witb  a  presi- 
dent and  six  profess(»:S;  and  138  students  in  tbe  different  departments. 

WISCONSIK. 

1.  Tbe  national  laud  grant  allotted  to  Wisconsin  amounted  to  240,000  acres. 
It  was  located  witbm  tbe  State,  and  is  valued  at  8300^000.  It  was  given  to 
tbe  State  University,  establisbcd  at  Madison,  on  tbe  basis  of  a  grant  of  Lands  by 
Congress  for  tbis  purpose  of  46,000  acres,  from  wbicb  a  "  University  Fund  "  of 
$300,000  bad  been  realized.  Tbe  present  available  income  of  tbe  united  insti- 
tutions is  about  $13,000. 

2.  It  was  made  tbe  duty  of  tbe  board  of  trustees  to  purchase  an  experimental 
£Rim  of  not  less  than  200  acres,  in  tbe  immediate  vicinity  of  tbe  University, 
and  to  make  such  improvements  as  will  render  it  available  for  tbe  purpose  of 
experiment  and  instruction  in  connexion  witb  an  agricultural  course.  They  were 
able  to  make  such  a  purchase,  on  favorable  terms,  of  lands  contiguous  to  those 
already  owned  by  tbe  University,  and  the  two  now  form  one  tract  of  23.5  acres. 
Tbe  farm  was  purchased  by  Dane  coimty,  for  tbe  Agricultural  College,  at  a  cost 
of  $40,000.  It  has  a  diversified  soil,  and  is  well  adapted  to  the  purposes  of  the 
institution.  The  students  of  the  oollege  perform  much  of  the  work  upon  the 
farm,  and  are  paid  for  their  labor.  Five  acres  of  tbis  farm  have  boon  granted 
lo  the  Wisconsin  State  Horticultural  Society,  wbicb  is  now  planting  it  with  vinea, 
trees  and  shrubs. 

3.  The  course  of  study  in  a^culture  is  so  arranged  that  one  can  devote  his 
whole  lime  to  tbis  subject  for  three  years,  if  be  elects  to  do  so;  or  he  may  con- 
nect himself  with  tbe  College  of  Letters  or  Arts,  and  devote  as  much  time  as 
he  pleaees  to  the  agricultunu  studies.  An  able  and  earnest  corps  of  instmo- 
torsgive  nromise  of  success  to  tbe  institution. 

The  following  course  of  study  has  been  adopted : 

First  year. 

Botany, — Including  microscopic  examination  of  tissues ;  tho  germination  and  ^owth  of 
plants ;  the  general  ^nciplcs  ot  classification  in  tbe  difforent  departmenta  of  natural  history; 
the  limitation  of  speciea  and  Che  origin  of  varieties. 

PracUeal  agrieMturt,^^hocMiion  of  fonn  and  division  into  fields ;  arrangement  and  plan* 
Dineof  fiurm  baildiugs;  farm  implements  and  general  principles  of  tillage;  princii,'es  of 
drainage ;  and  harvesting  of  crops. 

Physical  geography  andcUmalotogy. — Dexvs,  firost,  fogs,  clouds,  rain,  hoil,  snow  and  winds ; 
loeal  causes  affecting  elimate,  such  as  proximity  to  mountains,  to  forests,  or  to  bodies  of 
water ;  effect  prodni^  by  removing  forests,  or  by  planting  screens  of  timber ;  meteorological 
instniments,  toeir  methods  of  use  and  advantage  to  the  ogricultorist. 

Horticulture, — Hotbeds,  their  constmction  and  management;  methods  of  propa_ 
plants  by  layers,  budding,  grafting,  &c. ;  varieties  of  small  fruits,  and  host  method  of  < 
tivoting  them ;  general  management  of  ntirseries ;  landscape  gardening. 

Second  year. 

Chemistry.— The  laws  of  chemical  affinitr  and  combination  ;  its  application  to  arts  and 
manufactures ;  chemistry  of  germination  and  nutrition,  of  vegetable  growth  and  of  fermen- 
tation ;\anal7si8  of  minerals  and  soils ;  of  manures  and  ashes  of  pUynts. 

Zoology.— Frincaplea  of  classification  and  natural  historv  of  domestic  animals ;  comparative 
anatomy  and  embryology ;  entomolo^,  including  classification  of  insects,  habits  of  noxious 
species,  and  best  means  of  checking  their  ravages,  and  habits  of  useful  species. 

Practical  a^ncu/Xnre.— General  principles  of  farm  economy ;  animal,  veg«table,  and  mineral 
manures,  their  mode  of  application ;  preparation  of  the  soil  for  particular  crojM ;  manage- 
SMitof  grus  lands  i  improvement  of  soils  by  dr^nago,  sub -soiling,  &.c, ;  industrial  statistics. 
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Third  year, 

F<ific«fry.— Planting  and  management  of  forest  trees;  soils  adapted  to  their  growth;  rela- 
tive ralne  of  different  kinds  of  trees  for  fuel,  boilding,  and  other  parposes. 

Agricultural  chnnitttru. — Composition  of  soils ;  the  relation  of  air  and  moisture  to  vogotable 
growth ;  chemistry  of  the  various  processes  of  the  farm,  as  ploughing,  fallowing,  draining, 
(&c. ;  preservation  and  composting  of  manures ;  chemical  composition  of  various  crops,  niid 
of  the  dairy. 

Animal  husbandry, — ^Breeds  of  domestic  animals,  their  characterislicii  and  Adaptation  to 
particular  purposes ;  principles  of  stock-breeding ;  veterinaiy  surgery  and  medicines. 

In  closing  this  brief  re\dew  of  what  has  been  done  in  establishing  industrial 
colleges,  it  is  proper  to  congratulate  the  farmers  of  the  country  on  the  advantages 
which  must  flow  from  this  princely  donation  of  nearly  10,000,000  acres  of  the 
public  lands.  It  has  not  only  turned  public  attention  to  the  desurableness  of  a 
higher  education  of  the  industrial  classes,  but  it  has  also  supplied,  in  a  great  part, 
the  means  for  procuring  it.  Something  will  be  gained  in  all  the  States  by  the 
use  of  this  fund.  It  may  be,  in  some  cases,  injudiciously  appropriated ;  the 
instruction  may  be  superficial,  or  have  little  practical  utility ;  but  it  is  an  import- 
ant step  in  advance.  In  all  cases  we  may  hope  that  something  will  be  learned 
from  sister  institutions ;  that  experience  will  correct  mistakes,-  and,  as  the  public 
mind  more  carefully  considers  the  subject,  additional  facilities  for  giving  instruc- 
tion and  for  elevating  the  character  of  the  colleges  wnll  be  afiforded,  either  by 
private  benefaction  or  by  the  liberality  of  the  State.  It  will  be  seen  that  some 
of  the  States  have  so  wisely  managed  the  funds  set  apart  for  this  purpose,  and 
have  laid  so  broad  and  deep  the  foundations  of  the  new  institutions,  that  they 
will  prove  to  be  of  inestimable  value  in  the  long  future  of  the  countiy.  It  might 
seem  invidious  to  particularize  them,  and  it  is  not  necessary  to  do  so.  Each  of 
our  readers  will  foim  his  own  conclusions.  It  is  a  source  of  gratification  that  so 
many  give  prominence  to  practical  instruction  in  agriculture.  The  grant  was 
btended  for  the  benefit  of  farmers  -,  for  those  whose  leisure  or  whose  means  do 
not  allow  them  to  pursue  an  extended  course  of  study  in  existing  schools,  and 
who  design  to  follow  the  business  of  farming.  It  does,  indeed,  provide  the  means 
for  becoming  skilful  in  the  mechanic  arts,  but  the  masses  in  our  oonntry  are 
farmers,  and  farming  is  the  foundation  on  which  our  national  prosperity  rests. 
It  was  intended  to  give  dignity  to  labor ;  to  elevate  it  above  mere  dnidgery  and 
routine,  and  to  render  it  intelligent.  It  wisely  provided  for  tlie  purchase  of  a 
faim  as  an  appendage  of  the  college,  for  the  theories  of  the  schools  can  never 
alone  make  practical  men.  It  is  only  as  these  theories  are  tested  by  practice  that 
they  have  value.  Besides  this,  if  young  men  are  to  be  farmers,  they  should  not 
for  years  be  withdrawn  from  labor.  They  must  not  lose  their  habits  of  industry, 
nor  their  taste  for  rural  life.  They  must  not  acquire  the  pernicious  notion  that 
labor  is  degrading,  and  that  '^ gentlemen''  cannot  engage  in  it.  Instead  of 
re^tting,  with  a  writer  in  the  l^orth  American  Review,  that  the  term  '^  agri- 
cultural colleges''  has  been  popularly  used,  it  may  be  deemed  an  appropriate 
designation  for  institutions  of  learning,  formed  for  the  express  purpose  of  educa- 
ting the  young  for  the  noblest  pursuit  in  which  man  is  ever  engaged.  It  is  th# 
term  used  in  the  reports  on  the  bill,  and  in  all  the  discussions  on  its  passage, 
both  in  1858  and  1862.  If  it  is  a  reminder  of  labor  and  of  tilling  the  soU,  so 
much  the  better  and  more  properly  is  it  used. 

It  was,  doubtless,  intended  by  the  framer  of  the  bill,  and  expected  by  its 
advocates,  that  a  farm  for  experimental  purposes  would  be  attached  to  thd  col- 
lege, and  that  manual  labor,  to  some  extent,  would  be  required  of  the  students. 
The  language  used  by  the  advocates  of  the  bill,  and  especially  by  its  framer, 
leads  to  this  construction  of  the  intent  of  Congress.  When  the  bill  came  before 
the  House  in  1858,  on  the  report  of  the  Committee  on  Public  Lands,  Mr.  Mor- 
rill said: 

We  need  to  test  the  natural  capability  of  soils,  and  the  power  of  different  fertilizers :  the 
relative  value  of  diffexent  grasses  for  flesh,  fat,  and  milk-giving  purposes  ;  the  comparative 
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▼ahiA  of  gnin,  roots,  and  hay  for  winierinff  stock ;  deep  ploufhinn^  as  well  hs  drainage ;  the 
vitality  as  well  as  the  deterioration  of  seeob,  breeds  of  animals,  and  remedies  for  the  potato 
disease,  and  for  all  insects  destractive  to  cotton,  wheat,  and  fruit  crops. 

And  again,  speaking  of  the  different  governments  of  Europe,  lie  smd : 

They  have  established  ministers  of  instmction,  model  farms,  experimental  farms,  botanical 
gardens,  colleges,  and  a  large  number  of  secondaij  schools  for  no  otiicr  purpose,  and  they 
need  no  higher  or  nobler,  than  the  improyement  of  the  industrial  resources,  the  farms  and 
farmers  of  the  respectire  countries. 

In  his  speech  in  1863,  on  the  passage  of  the  bill^  he  used  this  language : 

The  opportunity  of  obtaining  a  sound  education,  adapted  to  the  wants  of  the  indiyidual, 

will  be  ofered  at  reduced  rates ;  a  love  of  useful  labor  will  be  promoted,  and  thus  health  and 

usefulness  must  be  advanced. 

After  speaking  of  oni  colleges  and  classical  schools,  and  saying  that  they  are 
chiefly  oocnpied  in  supplying  the  learned  professions,  he  continn^ : 

Other  institutions  are  wanted  where  the  idea  of  lab^r  shall  be  uppermost,  and  where  the 
esj^  dm  corps  of  those  instructed  will  seek  highest  honor  in  no  other  direction. 

These  extracts  show  conclusively  what  was  the  ''intent''  of  the  framer  of  the 
bill,  and  of  Congress  in  regard  to  a  farm,  and  to  manual  labor  to  be  performed 
on  it  by  the  students.  And  we  appeal  to  all  practical  men,  to  all  intelligent 
fanners,  whether  a^culture  as  a  science  and  an  art  can  bo  successfully  taught 
in  any  other  way  uian  by  reducing  theories  to  practice,  and  testing,  by  experi- 
ment, the  teachings  of  the  lecture-room.  If  young  men  are  to  be  edooated  for 
professional  or  mercantile  pursuits  let  their  training  be  adapted  to  the  ends  they 
have  in  view }  but  if  for  a  fanner's  life,  the  most  healthful,  most  independent, 
and  noblest  mode  of  life,  they  must  not  be  withdrawn  from  labor  at  a  pc-rioa 
when  tastes  and  habits  are  forming,  nor  £rom  the  occupations  which  demand  for 
success  an  ever  increasing  interest  in  them.  We  rejoice  in  witnessing  the  highest 
possible  mental  culture,  in  whatever  direction  it  is  found.  Our  old  colleges  are 
noble  institutions  which  deserve  well  of  eveiy  lover  of  his  country.  There  is  to 
be  no  rivalry  between  them  and  those  under  consideration,  unless  it  be  in  striving 
which  shall  do  most  to  elevate  the  character  of  our  citizens,  and  to  promote  the 
enduring  prosperity  of  our  common  country. 


THE  STATE  REPORTS  OF  AGRICULTURE. 


A  concise  digest  of  the  salient  points  and  more  important  and  practioal  features 
of  the  latest  issues  of  the  several  State  reports,  published  by  State  boards  of 
agriculture,  or  agricultural  societies,  ia  deemed  a  desideratum  in  the  national 
report  of  agriculture,  both  for  the  intrinsic  value  of  the  matter  collated,  and  for  the 
purpose  of  showing  the  pro^essive  agriculturists  of  the  whole  countar  what  the 
several  States  are  doing  for  Uie  common  ciliuse.  Such  publication  will  also  prove  a 
stimulus  to  the  many  States  which  either  possess  no  active  boards  or  societies, 
or  fail  to  compile  and  publish  their  transactions.  It  is  the  aim  of  this  depart- 
ment of  the  government  in  every  practical  way  to  co-operate  with  town,  county, 
and  State  organizations  in  aid  of  agriculture ;  and  this  plan,  of  uniting  by  a  cham 
of  mutual  interest  and  profit  the  State  with  iiie  national  reports,  is  believed  to 
be  eminently  useful  and  entirely  feasible.  Want  of  space  prevents  the  presen- 
tation of  valuable  matter  in  detail;  it  can  only  be  expected  that  important  facts 
or  statements  shall  be  hinted  at  or  given  in  epitome,  that  readers  of  this  volume 
may  be  incited  to  examine  the  several  documents  mentioned,  and  thus  a  wider 
appreciation  of  valuable  local  matter  may  be  seonred. 
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Although  it  may  be  said  that  but  little  has  been  found  in  these  reports  (those 
for  1866)  which  was  r^ot  known  before,  yet  the  verification  of  much  that  was 
known,  or  but  partialSy  established,  has  been  in  many  instances  of  sufficient 
importance  to  demand  a  record  in  this  review.  It  is  possible,  also,  that  subjects 
meriting  attention  have  been  overlooked,  though  the  design  has  been  to  notice 
evcrythbg  of  value.  Many  of  the  discussions  of  topics  presented  by  members 
of  the  State  boards  and  societies  are  instructive,  and.  will  be  found  suggestive 
and  valuable,  and  it  is  regretted  that  so  little  room  caja  be  given  them,  notwith- 
standing the  fact  that  compai'ativcly  few  resulted  in  the  establishment  of  pnn- 
ciples.  The  latter,  it  is  true,  is  difficult  where  oiicomstances  attending  the 
experiments  are  diverse,  and  when  possible,  and  the  matter  is  of  scdmcient 
importance,  to  establish  uniform  practice  in  any  branch  of  agric^ture,  means 
should  be  taken  by  the  State  boards  to  secure  such  result.  Prom  reading  tilie 
discussions,  we  are  more  than  oyer  satisfied  that  these  influences  are  so  diver- 
sified that  they  cannot  always  be  applied  with  safety  even  to  a  neighboring 
£Bjm;  that  what  would  be  good  and  safe  practice  on  one  farm,  or  in  one  neigh- 
borhood, or  one  section  of  country,  would  not  be  good  practice  on  another,  even 
in  the  same  State.  It  is,  therefore,  very  important  to  have  the  sucoesafal  pnictioe 
on  one  farm  compared  with  the  best  practice  on  others  in  the  same  neighborhood^ 
and  not  only  results  but  tke  causes  in  detail  given,  which  can  be  best  efieotea 
through  local  societies  or  farmers'  clubs.  These  results  should  be  reported  to 
the  county  sooieti^,  which,  when  compared  and  well  digested,  should  in  their 
turn  be  sent  to  the  State  Agricultuial  Society,  to  bo  prepared  for  poblication 
in  the  annual  volume.  We  hJave  much  to  learn  before  it  is  fuUy  established  that 
we  know  where  and  how  to  put  the  right  crops  in  the  right  places. 

It  IB  to  be  regretted  that  out  of  20  State  Agricultural  Societies  in  oonespond- 
mice  with  this  Department  but  10  have  issued  reports  of  their  tiunsaetions  for 
1866.  Of  the  10  not  issuing  reports,  the  secretaiy  of  the  Delaware  State  Society 
writes: 

No  other  reports  than  those  found  in  newspapers  of  the  locality  after  ezhifoitioiiB  have 
been  published. 
The  secretary  of  the  Kentucky  State  Agricultural  Society  writes : 

Our  State  has  made  no  appropriation  for  the  society  sinx^e  186X ;  hence  we  have  not  had 
the  means  to  publish  a  report*  We  have  just  beeu  able  to  hold  a  fair  yearly,  offering  only 
■mall  premiums,  just  keeping  the  organization  alive,  hoping  our  legislature  would  be  more 
liberaL    So  far  we  have  been  disappointed. 

The  secretary  of  the  Maryland  State  Agricultoral  Society  writes  t 

Our  society  has  not  as  yet  made  any  publication  of  reports.  We  have  but  recently  organ- 
ised, the  old  association  having  ceased  to  exist  at  the  beginning  of  the  wur.  The  State  has 
appropriated  $25,000,  and  the  city  of  Baltimore  a  like  amount,  for  the  purchase  of  a  suitable 
•uow  axound ;  and  it  is  the  intention  of  the  officers  to  prepare  at  once  for  an  exhibition  this 
fiOl. 

The  secretary  of  the  State  Agricultural  Society  of  New  Jersey  writes : 

In  reply  to  your  favor  requesting  a  oopy  of  the  publications  of  this  society  since  1660, 1 
have  the  honor  to  say  that  I  take  no  very  great  pride  in  saying  there  aro  none  such.  During 
the  war  our  society  was  quiescent,  holding  nc;  lairs.  In  1Q&)  the  society  was  formed  into  a 
joint  stock  association,  and  purchased  grounds  in  the  vicinity  of  Newark  for  a  permanent 
establishment. 

The  secretary  of  the  State  Agricultural  Society  of  Penneylvania  writes : 

I  regret  to  inform  you  that  we  have  published  no  volume  since  1863.  Onr  transactions 
arepublished  by  order  of  the  legislature  -,  the  appropriation  has  failed  since  ise3.  We  have 
tomdent  matter  to  make  two  volumes. 

The  secretary  of  the  State  Agricultural  Society  of  Wisconain  writes: 

When  the  war  broke  out  the  legislature,  with  our  concurrence,  stopped  pablishlng ;  hap- 
pUy,  however,  the  last  legishiture  passed  a  law  providing  not  only  for  filling  the  mp  to  the 
present,  but  for  the  future,  regular,  annual  })Qblications  of  the  society's  reports.  I  am  now 
preparing  the  material  for  a  volume,  embracing  the  official  transactions  of  the  society  for  the 
years  lb61-'62-'63-*64-'65-'66-'67. 
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MAHTIE. 

The  eleventh  aimiml  report  of  the  secretary  of  the  Maine  Board  of  Agrioal- 
tore  for  1866  occupies  the  first  half  of  a  volume  of  207  pages.  At  the  meeting 
of  the  board  in  JaHnaiy,  1866,  several  reports  were  made  by  coifimittees  on 
subjects  submitted  to  them,  the  more  important  of  which  may  be  summarized  a« 
follows ! 

Farm  management — "  Can  farming  in  Maine  be  conducted  with  success,  as 
compared  with  other  branches  of  husbandry  f  This  was  answered  by  the  com- 
mittee emphatically  in  the  affirmative.  The  report  states  that  the  sum  of 
$97,424,385  is  invested  in  farming  in  the  State,  and  that  it  pays  a  dividend  of 
14  per  cent.,  the  orchard  products  alone  footing  up  $501,769. 

The  question,  "  On  which  can  a  farmer  live  the  easier,  a  farm  of  200  acrrs 
or  more,  or  one  of  40  or  50  f  was  answered  in  favor  of  the  larger  farm,  which 
realizes  the  greater  profit  if  the  occupant  has  sufficient  labor  to  cultivate  it. 

"  What  products  can  be  sold  off  the  farm  with  the  least  detriment  to  its  fer- 
.tility,  and  at  the  same  time  be  profitable  to  the  producer  f^  In  answer  to  thia 
question  it  is  argued  that  fertilizers  are  absolutely  necessary  to  keep  up  the  pro- 
ductiveness of  the  land,  and  that  the  manure  made  upon  the  farm  is  the  only 
fertilizer  that  can  be  relied  upon,  to  make  which  animals  must  be  fed  upon  the 
&Tm ;  hence,  the  hay,  com,  and  grain  should  not  be  sold  in  any  other  way  than 
in  the  shape  of  animals  and  animal  products.  The  increased  growing  of  fhiits 
and  wool  and  the  manufacture  of  butter  and  cheese  are  recommended  as  pro- 
dnctionfl  not  only  profitable,  but  which  can  be  sold  off  the  farm  without  detri- 
ment to  it.  * 

"Are  cats  an  unduly-exhausting  crop  to  seed  down  witht"  "Such  is  the 
opinion  of  many  of  our  best  farmers,"  says  the  committee,  "  which  opinion  has 
been  borne  out  by  practical  experiments.''  The  committee  give  reasons  why 
the  crop  is  no  more  injurious  than  buckwheat  and  some  other  crops,  but  come 
to  no  satisfactory  conclusion  in  accounting  for  what  they  deem  an  error ;  they 
admit,  however,  that  oats  are  a  very  exhausting  crop. 

"  Can  effective  measures  be  adopted  to  increase  our  crops  of  hay  without  the 
use  of  bam  manures  or  concentrated  fertilizers  f  The  following  treatments  of 
the  soil  are  given  as  substitutes :  Ploughing  and  seeding  in  clover,  turning  the 
latter  in  when  ripe  enough  for  the  seed  to  grow;  plough  in  June  and  sow 
buckwheat,  Indian  com  and  other  grain,  turning  them  under  in  August,  and  then 
seed  with  timothy  and  clover  for  a  crop  of  hay  the  next  season  ]  summer  fal- 
lowing; the  hairow  can  be  used  in  August  on  non-producing  meadow  land 
with  good  results ;  cutting  clover  and  timothy  below  the  lower  joint  destroys  the 
plant ;  feeding  on  meadow  lands  after  the  crop  is  taken  off  is  injurious ;  chang- 
ing from  meadow  to  pasture  and  the  reverse  is  beneficial ;  drainage  where 
requhned  is  also  effectual  in  producing  increased  crops. 

**  Ought  the  more  extended  oiilture  of  peas  and  beans  to  be  recommended  f 
As  concentrated  food,  always  ready  for  use  on  the  farm,  is  very  important,  a 
liberal  cultivation  of  the  pea  and  bean  is  recommended. 

"  Should  the  use  of  horses  be  encouraged  to  the  exclusion  of  oxen  for  farm 
labor  f  The  conclusion  reached  was,  that  the  farmer  who  keeps  oxen  is  more 
successful  than  he  who  keeps  horses  to  the  exclusion  of  the  former. 

"  Is  the  ox-yoke,  as  used  with  us,  a  natural  or  an  absurd  implement  of 
draught f  The  fact  is  stated  that  the  old  mode  of  lashing  the  yoke  to  the  heads 
of  oxen  for  the  purpose  of  draught  has  experienced  no  change  for  300  years 
among  the  Spaniards,  and  it  is  a  matter  not  satisfactorily  settled  by  experience 
whether  it  is  not  more  humane  and  quite  as  effective  as  the  present  cumbersome 
yoke.  The  assertion  is  made  that  lashing  the  yoke  to  the  heads  is  an  "  ill- 
foimded  notion  of  the  ability  of  the  ox  to  force  a  load  back  by  the  horns.''  The 
committee  recommend  thorough  experiments  by  farmers  of  Maine,  to  ascertain 
the  best  plan  for  yoking  oxen  for  draught. 
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The  "  winter  care  of  ibxm  stock  ^  the  committee  deemed  a  subject  demanding 
attention  from  the  fanners  of  Maine,  as  there  is  very  general  neglect  in  shelter- 
ing stock  from  the  severe  weather  of  that  inclement  season.     Feed  the  be^  . 
on  the  farm  as  long  as  it  lasts,  for  if  the  stock  falls  off  towards  spring  they 
can  be  more  easily  restored  to  proper  condition. 

"What  lessons  in  agriculture*  are  taught  by  the  peculiar  cu'cumstances  of -the 
past  few  j'earsT  The  committee  report,  first,  the  cultivation  of  vegetables  and 
small  fruits  more  extensively ;  and  second,  the  adoption  of  more  modes  of  cul- 
ture by  the  aid  of  improved  implements.  There  are  also  some  excellent  recom- 
mendations by  the  committee  on  "the  cultivation  of  rural  taste,  architecture,*'  &c. 

On  farm  crops. — ^In.the  discussions  of  tlie  board  the  statement  was  made  that 
apple  trees  can  be  grown  successfully  in  the  hilly  parts  of  Maine.  A  return  of 
net  income  from  four  acres  devoted  to  apples  gives  a  yield  of  $750.  The  Bald- 
win is  declared  to  succeed  well  on  high  lands,  and  to  be  an  excellent  apple  for 
transportation.  The  next  apple  for  profit  is  the  Bhode  Island  Greening.  The 
soil  along  the  seaboard  is  not  favorable  for  apple  trees.  The  hop  is  recom- 
mended as  a  profitable  crop  for  Maine;  and  a  detailed  report  on  its  culture  is 
given. 

An  article  on  "  Ploughing  and  Manuring  in  Autumn"  contains  much  good, 
practical  matter  to  prove  the  great  advantage  there  is  in  both  ploughing  and 
manuring  for  all  crops  which  require  the  soil  to  be  prepared  by  the  plough, 
especially  in  climates  whore  the  period  of  non-growth  is  longer  than  the  plant- 
lowing  season.  It  prepares  the  soil  to  commence  the  growth  of  plants  in  the 
mil,  and  thus  lengthens  the  season  for  growing. 

Tlie  Jerusalem  artichoke  (Rdianilms  tuberoms)  is  highly  recommended  in  an 
article  of  some  length  as  a  valuable  food  for  domestic  animals,  claiming  that  it 
compares  favorably  with  the  vegetable  roots  in  common  use,,  that  it  produces 
fair  crops  without  manure  and  ^vith  little  cultivation,  and  that  it  has  other  advan- 
tages to  recommend  its  general  recognition. 

'^  The  Value  of  Night  Soil"  on  Itmd  is  presented,  and  a  mode  of  saving  it  sug- 
fi^ested,  by  dropping  peat  or  loam  daily  on  the  deposits  in  the  vault.  The  writer 
has  tried  it  and  thus  made  a  very  valuable  compost. 

"  The  Horse ;  his  Nature  and  Treatment,"  by  M.  A.  Gumming,  V.  S.,  of 
New  Brunswick,  is  a  valuable  article,  containing  a  ^reat  amount  of  practical 
information  in  regard  to  the  treatment  of  this  anim^U,  the  abuse  of  which  the 
writer  thinks  arises  principally  from  ignorance.  Proper  ventilation  and  a  con- 
stant supply  of  pure*  fresh  air  are  requisite ;  and,  in  supplying  them,  draughts 
should  be  admitted  above  the  horse's  head  instead  of  below  his  heels.  When 
fed  on  hay  and  grain  he  must  have  a  portion  daily  of  root  feed,  the  carrot  and 
the  Swedish  turnip  being  preferred.  To  supply  muscular  wastes  those  sub- 
stances should  be  fed  which  contain  the  largest  amount  of  glutinous  or  albuminous 
matter,  such  as  peas  and  beans )  and,  to  keep  up  animal  heat,  sugary,  starchy, 
and  oily  food,  as  barley,  linseed,  and  com.  Oats  have  an  intermediate  place. 
The  proper  shoeing  of  the  horse  is  much  neglected  by  having  the  toes  Xoo  long, 
&c.,  and  the  line  of  draught  in  harnessing  is  not  properly  observed,  which  should 
be  at  right  angles  with  the  shoulder  blade.  The  cultivation  of  distinct  breeds 
is  recommended  for  the  different  purposes  for  which  the  horse  is  to  be  used. 

Indi^trial  Colleges, — ^The  subject  of  "GoUeges  for  the  Industrial  Glasses," 
contemplated  by  the  act  of  Gonffress  of  1862,  is  treated  at  considerable  len^ 
in  several  papers  under  the  headings,  ''Agricultural  Schools,"  "Sdentifio 
Schools,"  and  "  Industrial  GoUeges,"  in  which  the  whole  range  of  agricultural 
education  is  embraced.  The  practical  exemplification  of  the  instructions  given 
in  the  school-room  is  recommended  to  be  observed  by  the  student  in  and  on  the 
soil,  whatever  pursuit  may  be  determined  upon  for  the  future.  The  health 
imparted  to  the  student  by  manual  labor,  especially  upon  the  soil,  is  deemed 
essential.  The  location  of  the  State  Agricultural  Gollege  has  been  made  at 
Orono.  Penobscot  county. 
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Forty  pages  of  the  report  are  occupied  by  two  excellent  articles  on  cross- 
breeding of  animals,  especially  of  the  horse  and  sheep ;  two  on  the  cattle  plague 
•  in  Europe ;  one  on  the  structure,  functions,  and  diseases  of  the  udder  of  the 
cow ;  one  recommending  the  adoption  of  the  decimal  system  of  weights  and 
measures ;  and  one  urging  the  appointment  of  a  State  entomologist,  which  the 
board  recommended  unanimously. 

County  agricultural  societies. — ^An  abstract  of  the  operations  of  the  county 
agricultural  societies,  as  reported  to  the  secretary,  occupies  46  pages.  The 
reports  exhibit,  says  the  secretary,  more  of  energy  and  activity  than  has  been 
manifested  for  some  years  past.  Sheep  husbandry  has  increased  considerably 
and  the  breeds  have  been  greatly  improved.  Of  24  county  societies  reporting, 
the  total  amount  paid  for  premiums  for  the  year  1866  was  $7,660,  being  an 
average  of  $319  for  each.  There  is  but  one  report  on  the  cost  of  raising  a 
bushel  of  com,  which  states  it  at  nearly  26  eents,  while  the  cost  of  producing  a 
bushel  of  wheat  was  nearly  73  cents.  The  corn  sold  for  about  SI  50  and  the 
wheat  for  S3  per  bushel. 

Selected  papers  occupy  161  pages  of  the  report,  as  follows : 

^^  Power /force,  and  matter — ^Their  diversity,  unity,  simplicity,  and  harmony  the 
basis  of  all  science  and  all  knowledge ;"  by  Professor  J.  13.  Turner.  Taken 
from  the  transactions  of  the  Illinois  State  Agricultural  Society. 

"  The  cultivation  qf  field  crops  and  preparatiofi  qf  soils  ;^  by  Professor  J.  B. 
Turner,  taken  from  the  same  volume.  The  author  argues  that  deep  ploughing 
is  required  to  secure  the  influence  of  heat,  light,  air,  and  water,  which  contribute 
nine-tenths  of  the  productive  elements  of  the  plant ;  that  no  soil  can  be  crushed 
too  fine  for  any  crop,  while  it  is  usually  left  far  too  coarse  for  all  crops. 

**  History  and  characteristics  qf  Galloway  cattle;^  by  Sanford  Howard,  from 
the  report  of  the  Secretary  of  the  Michigan  Board  of  Agriculture.  The  article 
is  interesting' and  profitable  to  breeders  of  cattle,  as  the  Galloway  is  said  to  be 
a  race  adapted  to  the  northern  States  generally.  Their  hardy  nature,  aptness  to 
fatten,  and  the  superiority  of  their  beef,  would  seem  to  commend  them.  They 
have  been  but  recently  introduced  into  the  United  States,  and  are  highly 
approved  by  those  who  use  them. 

"  Management  of  pastures  /"  by  Sanford  Howard,  also  from  the  Michigan  report 
The  writer  states  that  an  experienced  cattle-feeder  could  not  so  easily  fatten  stock 
on  grass  raised  on  newly  seeded  grounds  as  on  that  from  grounds  put  down  many 
years  ago,  or  horn  pastures  that  had  never  been  broken  up.  One  great  source 
of  failure  and  decline  of  graaa  in  old  pastures  is  over-stoekins^.  A  top  dressing 
of  sawdust,  in  which  the  uquid  manures  have  been  absorbed,  applied  in  fall  or 
spring,  gives  great  vigor  and  growth  to  grasses.  It  is  better  and  cheaper  to 
apply  this  or  other  manures  to  old  pastures  than  to  plough  and  re-seed.  In 
reference  to  soils  it  appears — 

let  That,  on  some  soils,  grasses  will  live  so  short  a  time  that  it  is  not  an  object  to  endeavor 
to  continae  tbeia  for  permanent  pastures.  WBach  land,  if  suited  to  grun  or  other  cultivated 
crops,  may  be  broa^ht  under  a  system  of  rotation,  if  not  devoted  to  forest  trees. 

2d.  That  some  soils  may  be  kept  permanently  in  grass  by  occasional  scarifyings,  or  bar- 
rowings,  with  top  dressings  of  suitable  manures,  and  surface  re-seeding  of  spots  whero  the 
sward  becomes  weakened. 

3d.  That  some  soils  which  are  particularly  natural  to  maa,  if  once  set  with  the  proper 
species,  may  be  kept  in  pasture  for  ao  indefinite  length  of  time,  in  many  cases  without 
manifest  detonoration,  through  fertilizers,  as  bones,  ashes,  plaster,  dc^c,  which  may  be 
advantageously  applied  at  intervals. 

A  paper  by  John  Johnson,  jr.,  taken  from  the  Massachusetts  State  Kcports, 
on  the  same  subject,  follows  the  foregoing. 

Bread-making, — Two  articles  on  bread-making,  one  from  Illinois  and  the 
other  from  Massachusetts,  can  be  read  with  profit  by  the  majority  of  housewives. 
The  following  is  detailed  as  the  plan  pursued  by  good  bread-makera  in  Massar 
chusetts : 
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Success  depeDcli  in  m  ^eat  meMure  upon  food  iodgment,  ftdthfalnoM.  and  patMnoe  in 
working;,  aud  Id  nsitig  tSe  right  materials.  biA  Dve  poaoda  of  good  floor,  and  put  in  an 
earthen  pan  sni table  tor  mixing  and  kneading ;  take  two  potatoes  the  nize  of  the  fist,  boil 
them,  ma^b  and  mix  with  half  a  pint  of  boiling  water ;  a  fresh  yeast  cake,  of  the  size  cominoii 
ill  the  market,  is  dissolyed  in  water,  and  the  two  solutions  mixed  together  and  put  in  a  warm 
place  to  ferment  As  soon  as  it  commences  to  rise,  or  ferment,  which  requires  a  longer  or 
shorter  time  as  the  wjeather  is  warm  or  cold,  pour  it  into  the  flour,  and  with  the  addition  of 
a  pint  each  of  milk  and  water  form  a  doti^h,  ai^d  knead  for  a  full  half  hour ;  form  the  dough 
at  night,  and  allow  it  to  stand  until  morning  in  a  moderately  warm  place ;  then  mould  and 
put  into  pans  and  let  it  remain  until  it  has  become  well  raised ;  then  place  it  in  a  hot  oven 
and  bake.  The  points  requiring  attention  are :  First,  the  flour  must  be  of  the  beet  ooalit j ; 
second,  the  potatoes  should  be  sound  and  mealj ;  third,  the  yeast  cake  is  to  be  fresnly  pre- 
pared ;  fourth,  the  ferment  must  be  in  just  tlie  right  condition ;  fifth,  the  kneading  should  be 
thorough  and  effective ;  sixth,  the  raising  of  the  dough  must  be  watched  tliat  it  may  not 
proceea  into  the  acetic  fermentation,  and  cause  the  brvad  to  sour;  seventh,  after  the  dough  ia 
placed  in  pans  it  should  be  allowed  to  rise,  or  puff  up,  before  placing  it  in  the  oven ;  eighth, 
the  temperature  of  the  oven,  and  the  time  consumoa  ill  baking  have  much  to  do  wil£  the 
success  of  the  process. 

Then  fbllows  an  instruotive  article  by  X.  A.  Willard,  describing  a  visit 
'Among  the  Bntter-makorB  of  Orange  Coonty,  New  York,  with  Suggestions  cm 
Cheese  Dairying  f  and  an  essay  on  '^  Parasites  and  Parasitic  Diseases  as  Affecting 
Domesticated  .^mals,''  by  an  English  writer. 

An  article  on  '^  The  Management  of  Agrioaltural  Fairs^  closes  the  report.  The 
writer  sng^ests  that  agricoltnral  fairs  should  raise  their  standard  of  usefulness ; 
meetings  iSiould  be  held  at  the  iaiis  for  discussions  on  farm  matters ;  premiums 
should  be  awarded  to  committees  for  supenor  reports  ]  reports  should  be  pub- 
lished; secretaries  should  be  required  to  furnish  full  printed  reports  of  the 
doings  of  the  societiee  for  which  they  act ;  silver  plate  instead  of  money  should 
be  given  for  premiums )  horse  racing  should  be  discountenanced;  substituting 
speed  against  time,  each  horse  by  himself^  in  a  quiet  way. 

HASSACHUSBTTS. 

The  Fourteenth  Annual  Report  of  the  secretaiy  of  the  Massachusetts  Board 
of  Agriculture  is  a  volume  of  526  pages.  It  is  addressed  to  the  legislature  of 
the  State,  and  opens  with  congratulations  that  ''the  farming  as  well  as  the 
other  industrial  interests  of  the  State  have  been  marked  by  a  reasonable  degree 
of  prosperity"  during  the  year. 

AgncuUurdl  education. — The  connection  of  the  State  Board  of  Agriculture 
with  the  Massachusetts  Agricultural  College  is  the  subject  of  one  of  the  first 
lectures  before  the  board,  in  which  it  is  sta^  ''  that  every  mode  of  improving 
agriculture  by  process  of  mental  disciplxne  has  immediate  reference  to  the  prac- 
t^al  business  <if  iM  farm,"  The  subject  elicited  a  discussion  by  the  board,  in 
which  it  was  generally  admitted  that  agricultural  education  is  in  its  infancyj 
and  that  no  place  needs  correct  information  on  agricultural  experience  more  than 
Massachusetts.  £very  report  in  the  volume  has  an  article  or  addiess  on  agri- 
cultural education,  all  urging  this  important  subject  upon  the  attention  of  farmers, 
who  have  so  long  suffered  for  want  of  sufficient  knowledge  respecting  their 
own  profession.  The  board  of  agriculture,  by  an  act  of  me  legislature,  has 
control  of  the  Agricultural  College  of  the  State,  which  is  esteemed  a  matter  of 
great  importance.  A  recommendation  has  been  made  by  the  board  that  each 
agricultural  society  establish  at  least  one  scholarship  in  the  college.  This  is  an 
excellent  suggestion,  and  deserves  the  attention  of  other  State  boards  where  col- 
leges may  be  established.  A  provision  of  the  law  establishing  the  board  is 
worthy  of  notice  here,  and  reads  as  follows: 

The  secretarj  of  the  board  is  authorized  to  appoint  one  or  more  suitable  agents  to  visit  the 
towns  in  the  8tate,  under  the  direction  of  the  board,  for  the  purpose  of  inquiring  into  the 
methods  and  wants  of  practical  husbandry;  ascertaining  the  adaptation  of  agricultural  pro- 
ducts of  soiU  climate,  and  markets;  onconraging  the  establishment  of  farmers'  clubs,  aijfcri- 
cultural  libiaries,  and  reading  rooms,  and  of  (Usseminating  useftd  information  on  agriculture 
by  means  of  loctores  and  otherwise. 
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'  "What  Chemistry  has  accomplished  for  Affriculture,"  was  presented  inalecture 
before  the  board,  showbg  that  without  the  aid  of  chemistry,  offi'iculturists  would  bo 
groping  in  comparative  daikncss,  and  have  feeble  hopes  of  rapid  advancement 
m  the  future. 

Management  qf  fairs. —In  an  article  on  the  management  of  agricultural  fairs, 
it  is  stated  that  the  South  Carolina  Agricultural  Society  was  established  in  1784, 
being  the  first  in  the  United  States;  and  that  the  next  was  in  Philadelphia,  the 
same  year.  Horse-racing,  jugglers,  gambling,  &c.,  as  adjuncts  of  fairs,  are 
severely  condemned,  and  legitimate  exhibitions  for  the  promotion  of  agriculture 
strongly  urged.  Unless  farmers  and  their  famiKes  will  manifest  a  healthy  and 
hearty  interest  in  the  management  of  agricultural  fairs,  but  little  ^ood  can  be 
expected  from  them;  and  they  must  be  conducted  so  as  not  to  shock  the  moral 
sense  of  the  best  portion  of  the  community. 

Cattle  husbandrt^  and  the  dairy. — The  subject  of  cattle  husbandry  was  dis- 
cussed at  one  of  the  meetings  of  the  board,  in  which  Professor  Agassiz  took  the 
lead.  He  laid  down  the  general  principle  that  the  purity  of  we  ancestry  of 
parents  was  even  more  important  in  breeding  animalB,  to  insure  purity,  than  that 
of  immediate  parents;  to  prove  which  he  gave  numerous  examples.  It  is  also 
necessary  to  avoid  copulating  inferior  animalb  with  the  female,  aa  it  always  has 
an  injurious  influence  upon  tne  offspring  that  follows,  especially,  when  a  wrong 
beginning  is  made.  It  was  stated  that,  to  insure  as  far  as  possible  conception,  aa 
well  as  the  getting  of  male  animak,  the  female  should  not  be  permitted  to  have 
the  male  until  36  or  48  hours  after  being  in  heat.  The  great  cause  of  the  deteri- 
oration of  animals  in  New  England  is  their  being  permitted  to  breed  at  too  early 
an  age.  The  disQussion  was  closed  by  the  passage  of  a  resolution  to  secure  the 
collection  of  statistics  relative  to  the  propagation  of  domestic  animals.  A  similar 
system,  if  adopte^  in  all  the  States,  would  cause  a  record  of  many  valuable  facts 
necessary  to  a  proper  investigation  of  the  principles  of  correct  breeding. 

In  reporting  upon  stock,  tne  committee  commenced  with  the  Jersey  cow  as 
the  best  for  nmk,  and  declare  that  experience  has  proved  they  oan  stand  as  much 
exposure  as  any  of  our  natives;  some  saying  that  when  short  fed  they  do  not 
suffer  as  much  as  the  native  stock,  and  that  they  do  not  fall  off  in  the  quantity  of 
milk  in  as  great  proportion  as  the  natives  on  shoit  or  poor  feed.  Working  oxen 
receive  especial  mention,  as  they  are  esteemed  the  basis  of  the  motive  power  on 
the  farm,  and  the  advice  is  given  that  they  should  be  trained  for  light  as  well 
as  heavy  work.  It  is  stated  that  a  farmer  who  kept  20  cows,  after  a  trial  of  the 
different  breeds,  gave  the  preference  to  the  Ayrshire  for  a  milk  dairy,  becaude 
they  are  hardy,  and  ^ve  good  returns  for  the  quantity  of  food  they  consume. 

jfn  regard  to  diseases  of  the  cow,  it  is  claimed  that  garget  may  be  easily  eured  if 
the  remedy  be  applied  in  time,  by  giving  one  ounce  of  saltpetre,  and  washing  the 
bag  in  warm  soap-suds;  let  the  baedry,  then  rub  on  bacon  fat,  which  will  bring 
the  cow  all  right  in  a  day  or  two.  The  same  farmer  thinks  the  manure  will  pay 
attendance  and  interest  on  the  value  of  the  cow,  and  all  expenses  except  food. 

The  following  mode  of  butter-making  is  given  by  the  lady  who  received  the 
first  premium  at  the  Essex  fair;  ''The  milk  was  strained  into  tin  pans  and  placed 
in  a  cool  and  well-ventilated  room.  The  cream  was  taken  from  the  milk  in  36 
hours  after  being  milked,  then  churned,  and  salted  to  the  taste  after  standing  in 
a  cool  place  24  hours. .  It  was  then  worked  over  till  the  buttermilk  was  all 
out.''  Gutter,  on  a  MiilBaohusetts  fsrm,  next  to  hay  and  live-stock,  possesses 
the  greatest  money  vaiue  of  all  that  is  produced. 

Horses,  sheep^  iifo.— Very  little  is  snid  in  commendation  of  the  purity  of  the 
breeds  of  horses  examined  by  the  committee.  Of  sheep,  the  long-wooled  are 
strongly  recommended^  as  the  most  profitable  for  the  farmer  to  raise.  More 
attention  is  urged  in  breeding  swine,  so  as  to  introduce  or  create  a  better  stock 
of  ho^  than  is  now  raised  in  the  State.  Several  statements  are  presented 
exhibitmg  excellent  profits  in  breeding  poultry.     In  one  instance  it  is  stated  that 
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SlOO  were  cleared  £rom  an  original  stock  of  30  chickens.  The  breeder  preferred 
the  full-blood  Brahma,  though  he  also  keeps  the  Sicilian  and  a  few  other  breeds. 

Pasture  and  grass  lands. — The  farmers  in  western  Hampshire  hold  that 
ploughing  up  good  natural  grass  lands  is  malpractice  in  farming,  and  that  man- 
ure should  be  applied  upon  the  surface  in  the  month  of  August  or  September. 
Improper  cropping,  o vol's tocking,  and  allowing  brush  and  brambles,  foul  grasses 
and  noxious  herbs,  n^eeds,  &c.,  to  mature  and  scatter  their  seed,  ai'e  noticed  as 
fruitful  sources  of  killing  out  pasture  lands.  Sheep  are  used,  to  some  extent,  to 
crop  off  these  noxious  plants ;  and.  shade  trees  are  recommended  both  as  on 
embellishment  of  the»fields  and  for  the  comfort  of  the  herds  and  flocks.  There 
is  one  recommendation  deserving  especial  notice,  viz :  in  seeding  Lands  for  pas- 
turage we  should  determine,  as  for  aa  possible,  for  what  use  they  ore  more  par- 
ticularly desired,  for  fattening  or  for  dairy  purposes;  because  experience  and 
observation  have  taught  that  the  same  pasture  or  the  same  Variety  of  grasses  does 
not  prodnce  meat  and  milk  with  equal  facUity.  It  is  reported  that  in  the  county 
of  Bristol  **  less  land  is  cultivated  than  fonnerly,  Tsith  more  manure  and  cleaner 
culture,"  the  result  being,  of  course,  better  crops  with  less  expense. 

Root  crops, -^At  one  of  the  meetings  of  the  board  the  virtues  of  carrots,  Eng- 
lish turnips,  rutabagas,  potatoes,  &c.,  as  food  for  stock  wci-e  compared,  all  the 
speakers  agreeing  as  to  the  value  and  utility  of  the  root  crops  as  food  for  ani- 
mals, but  differing  as  to  which  is  the  best  5  the  majority,  however,  being 
in  favor  of  the  carrot.  The  modes  of  cultivating  and  using  them  were  entered 
into  quite  extensively  in  the  discussion,  in  which  the  experience  of  all  was 
that  any  of  the  roots  named  could  be  fed  to  great  advantage,  raw  or  cooked. 
The  potato,  however,  was  the  least  used,  as  man  required  this  root  almost 
exclusively  for  himself.  All  agreed  that  dry  feed  in  winter  should  be  accom- 
panied with  a  liberal  supply  of  roots.  One  of  the  greatest  essentials  in  growing 
roots,  as  expressed  by  all,  is  to  secure  good  and  pure  seed,  as  tiie  failures  in  rais- 
ing good  crops  can  generally  be  attributed  to  bad  seed.  Raise  the  seed  on  the 
farm,  if  possible ;  the  last  resort  is  the  store.  Late  sowing  is  recommended,  so 
that  the  crops  con  be  stored  away  just  before  the  frost  would  affect  the  roots 
when  exposed  in  the  air  to  dry  before  storing.  A  cellar  under  the  bam  floor  is 
generally  used  for  storing  the  crop.  The  best  seeds  of  the  carrot  are  on  the 
centre  stalks.  Plant  carrot  seed  in  drills,  one  to  a  half  inch,  only  the  largest 
and  plumpest  seeds,  the  rows  15  inches  apart.  The  rows  for  mangolds  should 
be  22  inches  apart.  Good  rich  soil  is  required  to  raise  root  crops  successfully. 
On  the  value  of  feeding  roots,  one  of  the  speakers  said : 

I  always  giye  my  horse  more  or  lees  roots,  and  if  I  had  two  tons  and  a  half  of  haj  for  a 
full-sized  cow,  I  would  sell  20  p|er  cent,  of  the  hay  and  purchase  with  the  money  all  the  roots 
I  could,  and  feed  them  in  addition  to  the  other  80  per  cent  of  hay,  and  my  cow  would  give 
me  more  milk  and  come  oat  in  better  condition  in  the  springy. 

Soil  for  plants,  <£:c, — ^An  essay  on  "  Plants  as  an  Indication  of  the  Nature  of  the 
Soil,"  which  was  adopted  by  the  board,  is  based  on  the  proposition  that  as  all 
kinds  of  vegetables  are  continually  varying  in  their  growth,  quality,  production 
and  time  of  maturity,  they  can  be  made  to  adapt  themselves  to  almost  any  soil  01 
climate  if  the  farmer  will  do  his  part  in  selecting  the  proper  seeds,  &o.,  instancing 
the  diversity  of  climate  in  which  they  have  been  made  to  produce  remunerative 
crops.  In  another  article,  on  the  ^'  Adaptation  of  Crops  to  Soils,"  it  is  claimed  to 
be  profitable,  as  well  as  necessary,  to  amend  soils,  to  some  extent,  by  dressing 
those  which  are  sandy  with  clay,  and  the  reverse,  to  supply  the  proper  food  for  the 
plants  to  be  grown  upon  them,  as  well  as  to  enrich  them  with  manures. 

Lectures  on  the  '*  Varieties  of  Plants"  were  given  by  Professors  P.  A.  Chad- 
bourne  and  Agassiz,  both  of  which  contained  much  valuable  matter  for  the  agri- 
culturist. "Transplanting  Fruit  and  Forest  Trees"  is  the  title  of  an  essay  is 
which  many  good  rules  are  laid  down  not  generally  known,  or  if  known  not 
sulEciently  followed.     Tho  writer  says  that ''  d  1  mangled  roots  should  bo  trimmed 


Digitized  by 


Google 


STATE   REPORTS   OF   AGRICULTURE.  341 

carefully,  or  entirely  removed;  and  all  roots  cut  off  witb  tho  spade  or  other  blunts 
edged  instruments  should  .have  tho  ends  smoothly  pared  to  where  the  wood  is 
clean  and  sound.  Where  trees  are  treated  thus  and  set,  a  row  of  fibrous  roots 
at  once  shoots  into  the  soil  from  tho  clean-cut  end.''  In  evergreen  trees  this 
course  is  not  so  essential  at  all  times.  Holes,  to  receive  the  trees,  should  always 
be  made  sufiiciently  large  to  receive  the  roots  without  cramping.  Where  the 
trees  are  exposed  to  raking  winds  place  coarse  litter  abont  the  roots,  and  upon  that 
some  fiat  stones  to  keep  the  mulch  in  place  and  the  tree  in  position.  Stakes 
should  never  be  used  for  the  latter  purpose.  An  experienced  cultivator  of  the 
cranbeny  contributes  a  short  essay,  in  which  he  enumerates  many  difficulties  in 
raising  this  desirable  fruit,  and  concludes  with  this  declaration : 

The  perils  which  I  have  enumerated  are  gnfficient  to  show  that  the  cultivation  of  tbo  cran- 
berry is  very  hazardous  without  a  ready  and  abundant  supply  of  water,  and  that  the  crop 
may  then  be  lost  by  causes  beyond  controL 

Grape  culture. — Hon.  E.  W.  Bull,  of  Concord,  addressed  the  board  on  the 
subject  of  '^  grape  culture.''  He  stated  that  it  is  a  demonstrable  fact  that  grapes 
can  be  profitably  grown  in  Massachusetts  in  the  open  air.  Ho  recommends,  as  . 
proved  by  his  own  experience,  the  growing  of  seedlings,  and  the  reproduction 
from  the  seed,  as  improving  the  quality  of  the  fruit  and  better  adapting  it  to  the 
climates  where  grown.  Hybridizing,  or  cross-breeding,  is  also  recommended, 
but  he  thinks  the  other  the  best  m(^e,  although  it  is  Uable  to  the  objection  of 
taking  a  longer  time  to  anive  at  results;  but  when  obtained  they  are  more  satr 
i8fiEun.ory  and  more  lasting.  He  says  that  we  prune  too  much,  and  manure  too 
much ;  and  as  the  roots  require  considerable  heat  they  are  permitted  to  run  too 
far  below  tho  influence  of  the  sun's  rays.  He  gives  other  important  experiences 
in  which  he  differs  from  grape-growers  generafiy.  His  experiments  were  prin- 
cipally with  the  Concord.  Mr.  Haskell  said  his  experience  in  regard  to  the 
seedlings  did  not  sustain  that  of  Mr.  Bull,  but  that  cross-breeding,  by  using  the 
pollen  of  the  foreign  on  that  of  the  native,  produces  a  hardy  vine.  He  recom- 
mended his  practice  of  planting  the  seeds  of  all  the  good  firuits  eaten  in  some 
place  where  they  would  not  be  disturbed,  as  something  good  might  be  produced. 
Mr.  Bull  said  that  if  one  in  a  hundred  of  his  seedlings  from  the  Concord  proved 
good  he  was  amply  repaid  for  the  trouble. 

FarmSj  farm  buUdingSj  crops,  dte, — ^From  the  reports  of  the  committees 
appointed  to  report  upon  farms,  farm  buildings,  &o.,  the  following  points  aie 
extracted  :  On  one  farm  of  26  acres  the  net  proceeds  were  $734  82,  after  pay- 
ing for  ditching,  setting  trees,  diking,  &:c.  The  bams  examined  generally  had 
cellars,  which  are  strongly  commended.  In  the  report  on  ''  reclaiming  swamp 
lands"  two  statements  are  given  which  prove  that  great  proflts  result  from  drain- 
ing such  lands,  when  properly  done.  The  report  on  orchards  presents  nothing 
especially  new ;  it  exhibits  this  fact,  however,  that  fruit-raising,  with  care,  is 
profitable  in  Massachusetts.  The  same  remarks  will  apply,  also,  to  the  report  on 
vineyards. 

The  report  on  manures  recognizes  the  value  of  some  of  the  condensed  fertil- 
izers of  the  day,  and  recommends  continued  experiments  to  test  their  value,  as 
applied  to  both  particular  crops  and  general  agriculture,  ^'  especially  when  we 
remember,"  say  the  committee.  ^^  that  the  good  cultivator  always  returns  to  a 
well  prepared  manure  heap,  the  product  of  his  stable  and  farm  yard,  with  a 
confidence  which  chemistry  and  the  guano  islands  have  not  shaken."  The 
report  on  com  says  ''  the  com  crop  is  the  erop  of  New  England,  next  to  the 
hay  crop  the  most  indispensable,"  and  that  the  fodder  frx>m  an  acre  producing 
50  bushels  of  com  will  be  about  two  tons,  and  will  pay  for  the  cultivation  and 
harvesting  after  the  com  is  planted.  From  throe  atatementci  made  and  verified 
by  the  committee,  tho  average  cost  of  producing  a  bushel  of  dry  shelled  com 
was  shown  to  be  69  cents.  One  statement  made  the  cost  of  raising  22  bushels 
of  wheat  t25]  32^  bushels  of  rye,  (18  95 ;  43}  bushels  of  barley,  $29  90 ; 
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52^  ba&hels  of  oats,  815  ^0.  Of  root  crops  an  average  of  79?  bashels  of 
onions  ]yer  acvo  was  reported ;  of  carrots,  1,000  bnabek  per  acre ;  of  potatoes, 
from  an  average  of  tbree  sta^ments,  the  product  was  316  bushels  per  acre,  at 
an  average  cost  of  a  fmction  less  than  34  cents  per  bushel ;  of  cabbages,  the 
Stone-xuaM}n  variety  is  highly  commended  for  a  fall  variety,  and  cabbages  are 
recommended  as  not  only  an  excellent  milk-producing  food,  but  also  good  for 
forming  flesh.  Sandy  soils  are  reported  to  be  the  best  for  the  production  of 
root  crops,  if  kept  rich. 

In  a  report  on  bread  and  bread-making  "  the  conclusion  is  reached  that  very 
•many  families  haye  hjrdly  yet  learned  wliat  good  bread  is,  and  that  there  is  a 
wide  margin  for  improvement."  Skilled  hands  are  as  essential  as  good  mate- 
rials. 

The  subject  of  peat  fuel  was  presented  in  a  very  interesting  and  instractive 
lecture  by  George  B.  Loring,  in  which  it  is  fully  demonstrate  that  there  are 
*  many  varieties  of  peat,  especially  those  where  ligneous  substances  predominate, 
excellent  and  as  economical  as  any  other  kind  of  fuel  for  all  purposes.  It  is 
also  claimed  that  in  smdting  iron,  peat  is  superior  to  the  best  charcoal,  as  proved 
by  thorough  and  rented  tests  in  £ngland.  Peat  prepared  by  hand  and  dried 
has  been  used  in  dnving  locomotives  at  express  speed,  one  and  one-fourth  of  s 
ton  being  equal  to  one  ton  of  coal. 

The  culture  of  fruit  was  discussed  by  the  board,  eliciting  much  valuable 
information  in  regard  to  the  varieties  suited  to  certain  localities,  the  mode  of  ool- 
tivating  oithards,  &c.  ^  but  no  ffenerai  principles  were  agreed  upon. 

There  was  also  an  essay  read  on  the  construction  of  houses  for  the  preserva- 
tion of  fruit,  and  another  disapproving  of  the  culture  of  chiocoiy,  whioh  essay 
was  approved  by  the  board. 

After  the  annual  report  of  the  trustees  of  the  Massachusetts  Agrioultural  Col- 
lege; the  secretary  concludes  his  report  with  the  following : 

The  true  scionoe  of  agrksultare  bat  probably  never  made  bo  great  advanoM  in  the  mum 
length  of  time  as  daring  tho  past  yoius  and  the  futuroi  therefore,  le  fall  of  hope. 

Financial. — In  the  appendix  to  the  report  are  some  very  valuable  and  neatly 
arranged  tables,  giving  the  financial  transactions  of  the  26  pounty  societieB  in 
the  State  for  the  year,  from  which  we  extract  the  following : 

Raeelpt  from  all  loarces $85,685 

Flemmms  «nd  gratuities  paid 34,934 

Total  disburswnents.,; 80,617 

Value  of  real  estate  and  personal  property,  after  dedacting  indebtedness 536, 906 

Fennaoent  iiiDd 236,696 

Paid  in  premiami  for  farm  improvements 1,065 

Paid  in  premiums  for  live  stock 12,389 

Paid  in  premiums  for  farm  products 4,397 

Amount  awarded  for  all  objeots  strictly  agiicnltoral 127 

Amount  awarded  for  objects  other  than  africultaral.. 8,681 

Number  of  persons  who  reoeived  premiums  and  gratnities,  4,  d45. 

SHODS    ISLAND. 

<<  Transactions  of  the  Rhode  Island  Society  for  the  Eaconragement  of  Domes* 
tic  IndnstiT  in  the  year  1866/'  is  the  title  of  a  modiest  pamphlet  of  92  pages. 
As  the  industrial  interests  of  this  State  are  chiefly  absorbed  in  mannfaoturing, 
practical  affricaltnre  does  not  receive  that  attention  in  the  transactions  of  the 
board  which  its  importance  seems  to  demand.  The  ezeontiye  committee  report 
that  the  meetings  of  the  board  have  not  been  full  at  any  time,  and  the  attend* 
ance  of  memb^  is  very  irregular.  No  cattle  show  or  exhibition  of  any  kind 
was  held  by  the  society  during  the  year.  As  but  one  general  show  of  this  kind 
is  held  yearly  in  the  New  England  States,  the  project  of  having  an  independent 
annual  exhibition  is  seriously  entertained  by  the  Rhode  Island  society,  as  sug- 
gested by  some  of  its  members.  A  revival  of  these  annual  exhibitions  is  the 
only  sure  way  to  awaken  an  interest  in  agricultural  matters,  which  seems  to  have 
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almost  died  out  in  the  State.  The  expenditures  of  the  society  for  the  past  year 
were  SI, 933  66,  and  it  has  a  permanent  fund  of  S17,600.  The  report  further 
states  that  it  is  a  question  whether  any  grape  in  our  climate  can  be  successfully 
cultivated  for  winej  and  the  committee  recommend  the  appropriation  of  the 
lands  and  sterile  soils  of  the  State  to  the  cultivation  of  the  sweet  potato.  The 
"  Williams^  Early^  com  is  recommended  for  early  ripening.  The  society  appears 
to  have  had  an  existence  for  47  years. 

The  documents  accompanying  the  report  of  the  standing  committee  are  as 
follows :  two  letters  £rom  Elisha  Dyer— one  on  the  Hockheimer  vineyards,  the 
other  relative  to  the  manufacture  of  the  sparkling  Hock  and  the  Mosolle  wines  j 
both  of  inteieet  to  the  wine  manufacturer.  Fol&wing  these  is  the  report  of  the 
committee  on  the  cattle  pla^e  in  Europe. 

A  synopsis  of  the  agricultnial  statistics  of  the  State,  taken  by  order  of  the 
General  Assembly  in  June,  1865,^  is  as  follows : 

Acres  of  knd  in  the  State  tmned  ploughed,  37,786;  mowing,  101,243  across 
pasturing,  152,457  aorea;  unimproved,  201,090  acres. 

The  Icfl&ding  productions  are  ha^,  Indian  o<»n,  oats,  potatoes,  butter,  cheese, 
milk,  fruit,  market  garden  stufi^  onions,  turnips,  eggs,  and  poultry.  Th^e  were 
cmly  723  bushels  of  wheat  raised  in  the  State  that  yeaf . 

ibriN^.— Number  of  farms  of  500  acies  and  over,  37 ;  of  300  and  under  500 
acres,  115 ;  of  200  and  under  300  aoree,  310 1  of  100  and  under  200  acres,  1,376 : 
of  50  and  under  100  acres,  1,715;  of  20  and  under  50  aoies,  1,493;  of  10  and 
under  20  acres,  696 ;  of,  and  under  10  acrea,  744. 

Cash  value  of  farms,  including  buildings,  $24,389,242 ;  of  stock,  92,666,488; 
and  of  tools  and  implements,  $717,127. 

PcUeniSf  o^^During  the  year  127  persons  and  firms  of  the  State  are  reported 
as  having  taken  out  patents  for  inventions  and  designs. 

The  report  closes  with  a  necrologioal  report  of  its  members  who  died  in  1865 
and  the  meteorological  record  of  the  year. 

CdOTBOnCUT. 

The  report  of  the  secretary  of  the  Connecticut  State  Board  of  Agriculture  for 
1866  contains  240  pages.  At  the  first  meeting  of  the  board  in  that  year  the 
secretary  and  delegates  were  appointed  to  visin  each  of  the  agricultural  exhibi- 
tions of  the  State. 

The  secretary  visited  nine  of  these  exhibitions,  upon  sit  of  which  he  reports 
favorably ;  one  was  tolerable,  one  indifierent,  and  one  discreditable  to  the  society. 
In  the  minority  of  them  the  horse  appears  to  have  had  the  largest  share  of  the 
premiums,  which  the  secretary  condemns  as  injurious  to  other  interests. 

In  some  sections  the  hard  winter  of  1865*'6  injured  the  misses  on  the  meadow- 
lands  ;  apples  and  other  fruits  were  also  a  partial  or  totiu  failure  in  many  parts. 
<rf  the  State,  and  the  suggestion  is  made  that  the  destruction  of  the  forests  which 
formerly  protected  the  orchards  from  the  northern  winds  is  the  probable  cause. 
In  other  respects  the  secretary  leports  that,  with  £bw  exceptions,  the  labors  of 
the  husbandman  for  the  year  were  abundantly  rewarded. 

From  the  reports  of  the  committees  appointed  to  visit  the  several  county  exhi- 
bitions, it  appears  that  the  famiiBrs  of  Connecticut  give  more  attention  to  raising 
the  Devon  stock  of  cattle  than  any  other,  and  that  the  Aldomey  also  has  a 
prominent  place ;  their  working  oxen  are  principally  taken  from  the  former,  of 
which  there  were  some  large  and  fine  specimens  on  exhibition.  Tolland  is 
reported  as  the  poorest  county  in  the  State  for  general  agricultural  purposes,  the 
manufactories  being  considered  ^'  the  saving  of  the  county,  as  the  fanners  have 
good  cash  markets  at  their  doors  for  all  they  produce.  Twenty  years  since  a 
MU-ge  portion  of  the  farmens  were  m  debt ;  now,  while  living  in  greater  comfort 
ikm  formerly,  most  of  them  are  laying  up  money.^ 
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From  a  tabulated  statement  by  the  eecretaiy,  made  up  from  reports  of  several 
county  and  three  town  societies,  the  aggregate  receipts  from  all  sources  are  stated 
to  be*$16,317  98  for  the  year,  including  $1,400  from  the  State,  being  S200  to 
each  county  society;  and  the  disbursements  $13,840  92,  of  which  $6,742  were 
awai^ded  in  premiums.  The  awards  for  live  stock  amounted  to  $4,651 ;  for  farm 
products,  $978 ;  for  agricultural  implements,  $73,  and  for  domestic  manufactures 
and  mechanical  inventions,  $428.  Three  medals  and  51  diplomas  were  also 
awarded.  The  number  of  entries  is  not  stated,  but  there  appears  to  have  been 
exhibited  1,000  cattle,  652  horses,  467  sheep,  121  swine,  and  of  poultry  294. 
Premiums  wore  paid  to  1,193  persons. 

Irrigation, — ^The  subject  of  irrigation  occupies  23  pages  of  the  report,  17 
pages  consisting  principally  of  a  lecture  before  the  board  of  irrigation  in  Cali- 
fornia, the  remainder  being  facts  presented  to  the  board  by  its  members,  chiefly 
in  relation  to  the  benefici^  results  of  irrigation  in  Connecticut.  The  testimony 
in  regard  to  irrigation  generally  was  largely  in  its  favor,  as  producing  results 
that  would,  under  favorable  circumstances,  fully  justify  the  uecessaiy  expendi- 
ture in  the  increase  of  all  kinds  of  crops,  especially  of  grass. 

Drainage. — ^Discussions  upon  drainage,  together  with  a  letter  on  the  subject 
from  John  Johnson,  of  (Senova,  New  York,  occupy  38  pages.  The  undivided 
testimony  of  the  25  persons  who  engaged  in  the  discussions  was  in  favor  of  very 
general  drainage,  statements  being  made  that  much  land  which  had  heretofore 
borne  fair  crops  had  doubled  its  yield  after  judicious  draining.  Facts  were  pre- 
sented to  sustain  assertions  of  this  kind. 

Fruit  culture, — Fifty-eight  pages  are  occupied  with  discussions  on  the  culti- 
vation of  fruit  and  repoits  (33)  from  all  sections  of  the  State  on  the  success  of 
fruit  culture.  The  same  di&culties  in  raising  fruit  appear  to  exist  in  Connecticut 
as  in  all  the  northern  States,  but  with  skill  and  patience  they  ore  overcome,  as 
elsewhere,  and  the  general  testimony  appears  to  be  that  fruit  culture  will  pay  when 
properly  pursued,  although  there  were  some  who  said  it  would  pay  better  to  turn 
their  attention  to  crops  requiring  less  skill  and  which  are  more  certain^  and 
import  fruit  from  Ohio,  apples  especially. 

jE\bngi  qf  plants, — Forty  pa^es  are  devoted  to  a  lecture  of  Professor  Brewer 
on  the  fungi  of  plants,  and  to  the  discussions  of  the  board  on  the  points  presented. 
No  brief  synopsis  of  the  report  would  interest  the  reader  or  do  j^istice  to  its 
merits.     It  contains  much  valuable  information. 

Source  and  supply  of  nitrogen, — ^This  subject  is  embraced  in  a  lecture  occu- 
pying 24  pages,  by  Professor  S.  W.  Johnson,  on  "  Recent  investigations  con- 
cerning the  sources  and  supply  of  nitrogen  to  crops."  Space  will  not  permit 
even  a  brief  statement  of  the  points  presented  in  this  interesting  paper. 

Agricultural  education, — ^An  excellent  article  of  five  pages  on  agricultural 
education,  by  Francis  Gillette,  concludes  the  essays  in  this  report.  The  closing 
sentence  of  the  paper  is  quoted  as  indicating  the  writer's  position  on  this  import- 
ant subject,  which  is  now  so  happily  interesting  the  minds  of  all  thinking  agri- 
culturists: "The  kind  of  education  needed  is  that  which  would  qualify  the 
farmer  for  all  his  relations  and  duties,  both  as  husbandman  and  citizen,  and 
send  liim  forth  in  the  full  integrity  of  his  manhood,  with  a  sound  and  wakeful 
mind  in  a  sound  and  industrious  body." 

The  law  of  the  State  establishing  a  State  l>oard  of  agriculture  closes  the 
volume.  Altogether  the  report  is  a  very  creditable  volume,  though  it  is  to  be 
regretted  that  it  contains  so  little  in  regard  to  practical  agrioulture,  as  pursued 
in  the  State. 

NBW  YORK. 

The  report  of  the  secretary  of  the  New  York  State  Agricultural  Society  for 
1866,  with  the  accompanying  papers,  occupies  a  volume  of  1,120  pages^  which  is 
the  26th  issued  by  that  society. 
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It  opens  with  congmtnlationB  on  the  advancement  of  the  agricaltural  interests  of 
the  State  during  the  year,  and  refers  to  the  successfal  trial  of  reapers  and 
mowers  at  Auburn,  and  highly  commends  the  address  of  Hon.  A.  S.  Miller,  of 
Illinois,  at  the  State  fair. 

The  report  of  the  26th  annual  fair,  which  was  held  at  Saratoga  Springs, 
September  1 1,  12,  13,  and  1 4,  notices  a  considerable  improvement  on  previous 
fairs  of  the  society ;  but,  while  there  were  cattle  and  sheep  exhibited  that  have 
no  superiors  in  the  world,  it  is  regretted  by  the  reporter  that  the  show  of  Devon 
and  Hereford  cattle  was  a  great  falling  off  as  compared  with  tho  exhibition  15 
years  before.  Ayrshires  then,  as  now,  were  confined  to  few  exhibitions.  Later 
.^'^s  have  called  out  a  better  show  of  Jerseys  than  in  1851.  As  compared 
with  that  date  the  '*  American  Merino,"  so-called,  has  thrown  its  old  competitors, 
the  French  Merinoes  and  Saxonies,  into  the  shade ;  the  Silesians  have  been 
introduced  since.  The  middle-wool  led  sheep  (Southdown)  and  the  long  wools 
(Leicester  and  Cotswold)  remain  about  the  same.  The  exhibition  of  horses  of 
all  classes  was  much  below  the  average. 

The  improvements  noticed  are  common  to  those  of  every  State ;  but  the  report 
says  that  but  little  advancement  has  been  made  in  rollers  and  harrows  exhibited 
at  the  fair  within  the  past  15  years.  Large  returns  are  reported  for  small  fruits, 
and  greater  care  recommended  in  packing  for  market.  The  display  of  wheat 
was  not  so  large  as  was  desirable,  nor  of  as  good  quality. 

The  display  of  cereals  generally  was  not  as  ffood  as  the  farmers  of  New  York 
x>uld  have  exhibited,  which  the  secretary  thinks  attributable  to  the  small 
premiums  offered.  There  was  a  good  display  of  vegetables,  but  that  of  fruit 
was  moderate  yet  of  approved  vaneties. 

From  the  reports  of  the  evening  discussions  of  the  society  the  following  points 
are  taken :  That  cleanliness  is  not  properly  observed  in  the  butter  and  cheese 
dairies,  especially  in  milkinff ;  that  pigs  do  well  on  the  whey  of  tho  factories, 
if  fed  after  it  is  12  hours  old,  and  not  after  24  hours ;  that  the  Red  Dutch  and 
Cherry  currants  succeed  best  j  that  in  growing  the  grape  a  uniform  temperature 
has  more  to  do  with  ripening  than  the  soil,  and  that  our  native  wines  are  injured 
by  using  sugar  in  the  manufacture ;  that  in  restoring  worn-out  lands  we  must 
underdrain  first,  then  get  rid  of  weeds,  after  which  sow  clover  and  plough  it  in  ; 
that  manure  should  be  made  in  sufficient  quantities  on  the  isnm  to  prevent  the 
land  from  running  down ;  that  timothy  seed  does  best  when  sown  in  the  fall,  and 
clover  in  the  spring. 

The  president,  J.  S.  Gk>uld,  in  his  address  to  the  society,  expresses  regret 
that  the  averages  of  the  productions  of  the  State  are  diminishing,  wlien,  instead 
of  diminishing,  they  could  be  made  to  exceed  the  present  yield  at  least  875,000,000 
or  more,  if  the  whole  State  attained  the  standard  of  the  productions  of  one 
neighborhood  reported,  of  which  amount  $30,000,000  would  be  clear  profit. 
The  reflection  is  here  presented  that  other  States  are  in  the  same  position.  If 
all  the  lands  in  the  United  States,  under  cultivation,  were  tilled  as  they  should 
be,  their  increased  product  would  soon  be  sufficient  to  pay  the  whole  national 
debt.  He  states  that  sufficient  knowledge  of  the  relative  value  of  fat-forming 
food  of  animals  has  not  been  attained  at  the  rack  and  trough  by  experiments ; 
that  chemistry  has  decided  it,  but  practice  has  not ;  that  there  is  not  a  farmer  in 
the  State  who  knows  exactly  what  profit  he  can  make  upon  a  load  of  any  kind 
pf  manure ;  and  that  the  society  should  establish  a  system  of  investigation  to 
settle  these  and  other  important  matters  necessary  to  be  known  by  the  farmer. 

He  thinks  that  the  time  has  fully  arrived  when  some  important  improvements 
should  be  introduced  into  the  management  of  fairs,  among  which  he  recommends 
that  the  grades  produced  by  thorough-bred  stock  shall  be  eshibited  side  by  side 
with  the  parents,  that  the  farmer  may  see  the  improvement;  that  the  reputation 
of  the  society  is  not  sufficiently  guarded  in  the  awards  of  the  committees,  &a 

Appended  to  the  president's  address  ia  a  letter  of  considerable  interest,  as 
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illustrating  the  manner  of  obtaining  accurate  information  in  regard  to  the  crops 
of  tlie  district  described.  Eigbt  of  the  knners  met,  consulted  and  compared 
notes,  and  thus  arrived  at  a  correct  conclusion. 

The  report  of  the  treasurer  exhibits  the  receipts  of  the  year,  which  were 
$14,762  80,  and  the  expenditures  S7,949  95,  a  balance  of  $9,292  39  remaining 
in  the  treasury. 

At  the  winter  meeting  of  the  society  the  following  statements  were  made : 

That  three  acres  and  151  rods  of  spring  wheat  were  raised  at  a  cost  of  $54, 
and  produced  136?  bushels,  leaving  a  profit  of  $340  31 ;  that  two  acres  and 
42  rods  of  winter  wheat  were  raised  at  a  cost  of  $41  20,  and  produced  lliS  bushel^ 
leaving  a  profit  of  $304  80,  that  3^  acres  of  winter  barley  produced  268| 
bushels  at  a  cost  of  $59  50,  leaving  a  profit  of  $208  13  ]  that  butter  should  be 
packed  in  oak  tubs  for  transportation  and  keeping;  that  butter  can  be  made  from 
whey  as  from  cream  by  the  ordinary  mode  equ^ly  as  good,  the  process  being 
patented,  and  the  plan  is  recommended  by  the  committee^  that  a  dairy-farm  in 
the  west  of  England,  containing  300  acres,  for  which  an  annual  rent  c^  $2,500 
is  paid,  besides  tithes  and  taxes,  asiounting  to  $850  more,  clears  annually 
$3,050  in  gold,  although  its  position,  soil,  &^,  are  not  better  than  an  average  of 
the  other  farms  in  England;  that  the  great  defect  in  American  cheese  is  an 
improper  flavor,  which  is  caused  principally  bv  the  use  of  impure  milk,  and 
improper  ouring-rooms ;  that  the  cost  of  ploughing  by  steam  in  England  is  five 
shillings  per  acre,  by  horse-power  six  shillings  per  acre,  and  the  average  depth 
of  for^w  by  steam  seven  inches,  done  at  the  rate  of  nearly  one  acre  per  hour; 
that  English  farming  is  much  in  advance  of  American  fanning. 

From  an  article  on  '^  Food  and  its  Relations  to  Various  Exigencies  of  the 
Animal  Body,"  the  main  conolusions  in  regard  to  the  source  of  faXj  as  derived 
firom  the  evidence  presented,  are  as  follows: 

1.  That  a  large  proportion  of  the  fat  of  the  herbivora^  lattened  for  human 
food,  must  be  derived  from  other  substances  than  ftdty  matter  in  the  food. 

2.  That  when  fattening  animals  are  fed  upon  the  most  appropriate  food,  muob 
of  their  stored  up  fat  must  be  produced  from  the  carbo-hydrates  it  supplies. 

3.  That  nitrogenous  substance  may  also  serve  as  a  source  of  fat,  more  especially 
when  it  is  in  excess,  and  the  supply  of  avsilable  nom-nitrogenous  constituents  is 
relatively  defective* 

The  dieoussiona  of  the  American  Dairymen's  Association  elicited  the  follow 
ing  facts :  That  the  factory  system  to  be  successful  must  have  branches,  where 
the  milk  may  be  received  and  made  into  cheese,  and  thence  taken  to  the  central  fao- 
toxy  to  be  cured ;  that  a  mile  and  a  half  to  two  miles  is  as  far  aa  it  will  be  found 
feasible  to  draw  the  milk:  that  the  milk,  io  produce  good  flavored  oheese,  must 
be  pure  and  sweet  in  the  vat  when  the  ronnet  is  mixed  with  it;  that  the  flnest 
flavored  cheeses,  all  other  conditions  being  equal,  are  those  which  have  the 
smallest  amount  of  water  in  tliem;  that  improper  modes  of  salting  make  porona 
oheese;  that  the  quality  of  cheese  depends  somewhat  upon  the  soil;  that  differ- 
ent localities  produce  cheese  of  widely  different  qualities;  that,  for  the  best 
milking  stock,  the  only  safe  relianco  is  ipr  one  to  raise  his  own  calves,  a  boll 
of  a  reputable  milking  family  being  kept  for  the  purpose,  and  that  calves  can 
be  raised  with  better  results  as  to  cost  and  quality. 

Whey  butter. — ^Exodlent  butter,  fit  for  the  table,  is  said  to  have  been  made 
from  whey,  and  sold  in  the  New  York  market  at  the  highest  prices.  One  of  the 
processes  of  making  it,  given  by  a  member  from  Lewis  county,  is  as  follows: 

After  separating  tbe  whey  from  the  curd,  place  it  in  a  tin  vat  and  add  a  liquid  acid;  one 
ffallon  to  the  whev  of  50  gailoDB  of  milk  if  the  whey  is  sweet,  but  less,  quantity  if  changed. 
After  this  apply  heat  until  it  indicates  a  temperature  of  from  300  to  212  degrees  Fahrenheit. 
When  the  cream  rihes  and  is  skimmed  off  and  placed  in  a  cool  place,  let  it  stand  till  the  next 
day.  Then  it  is  churned  at  a  temperature  ran^ng  trom  56  to  oS  derrees,  depending  on  the 
weather:  and  it  ia  worked  over  and  aaUed  in  the  usual  manner  of  batteor  making.  It  wlU 
produce,  on  an  ayemge,  one  pound  of  butter  from  the  whey  of  150  pounds  of  milk.    The  add 
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ig  made  by  taking  uij  quantity  of  whey  at  boiling  heat  after  the  crean^  is  eztriicted,  adding 
one  gaJlon  of  stnctly  sour  whoy  to  ten  gallons  of  thin  boiling  whey,  when  all  the  caseine 
remaining  in  the  whoy  is  collected  together  in  one  mass  and  is  skimmed  off.  After  the  whey 
is  allowed  to  stand  from  24  to  48  hours,  it  is  ready  for  use  as  acid.  This  process  is  repeated 
as  often  as  necessity  requirea. 

The  foregoing  may  be  called  the  heating  process  of  making  whey  butter ;  the 
following  is  another  mode,  which  may  be  denominated  the  cooling  process : 

Take  a  Tessol  made  of  line,  or  at  least  with  a  ainp  bottom,  about  15  inches  high,  throe 
feet  wide,  and  as  long  as  desired ;  sot  the  vessel  in  cold  water,  and  put  in  the  whey  :  put  in 
a  handful  of  salt  to  oYory  ten  gallons  of  whey.  During  the  first  ten  hours  stir  it  up  thor- 
oughly from  the  bottom  every  15  minutes  *,  afterwards  let  i^  stand  quiet  for  about  30  honn» 
and  then  skim  it.  Then  chum  the  cream,  keeping  it  at  about  the  temperature  of  58  defpees 
Fahrenheit.  If  above  60  degrees,  cool  it ;  if  below  56  degrees,  warm  it  Chum  it  until  the 
butter  becomes  granulated  about  tho  size  of  the  kernels  of  buckwheat.  Let  it  stand  about  fivt 
minutes,  then  let  the  buttermilk  run  off;  then  throw  on  cold  water.  If  not  hard  enough, 
lei  it  stand  until  it  beoomeB  so  before  it  is  stined  much.  Then  rinae  with  oold  water  until 
the  water  runs  off  oiear.  Then  chum  together,  or  '*  gather  it,*'  press  the  water  oat ;  salt  it, 
one  pound  to  eighteen,  and  let  It  stand  until  tho  next  day ;  then  work  it  until  it  all  becomes 
perfectly  even  in  color.    Pack  it  as  other  butter. 

Seeimg  2aMd!s.— The  following  combination  of  grasses  was  recommended  to 
be  sown  for  the  purposes  rnuned : 

For  hay,  sow  redtop,  timothy,  June  or  bine  grass,  orchard  grass,  tall  fesoae, 
smooth-stalked  meadow  grass,  and  foul  meadow  grass. 

For  pastures,  red  and  white  clover,  orchard  grass,  timothy,  sweet-scented  ver- 
nal grass,  meadow  fox  tail,  June  or  bine  grass,  and  smooth-stiUked  meadow  grass. 

For  pastures  on  moist  land,  June  grass,  redtop,  tall  fescue,  orchard  grass, 
ronffh-stalked  meadow  grass,  and  floating  fescue. 

For  pastures  and  meadows  on  wet  oLy  soil,  redtop,  ooudh  or  twitoh  gam, 
quack,  June  grass,  and  rough-stalked  meadow  grass. 

For  soiling,  lucem,  winter  lye,  medium  red  mover,  taB  oat  grass,  and  millet 

For  exhausted  wet  day  soUs,  conch  grass  and  quiu^  which  are  both  propa- 
gated from  the  root  as  well  as  the  seecb,  strong  and  hardy  growers,  and  when 
onoe  fixed  in  the  soil  remain  there.  QnadL  produces  better  b&y  than  timothy 
for  cattle. 

Best  grain  for  stock. — It  was  asserted  from  experienoe  that  the  best  grain  for 
feeding  dairy  stock,  all  things  considered,  is :  1st,  oats,  well  ground ;  2d,  lye; 
3d,  burley;  4th,  wheat;  5th,  bran;  6th,  budiwheat;  7th,  com  and  oil-oake^ 
equal  to  either.  What  is  left  of  buckwheat  after  taking  out  the  flour  will 
Uoj^ly  inoreaae  the  quantity  of  milk,  without  improving  its  quality,  or  the  oon- 
dition  of  the  cow. 

An  Enfflish  article  on  cross-breeding  of  oatUe  is  worthy  a  place  in  the  rep<^ 
and  Vould  be  of  peat  benefit  to  those  who  have  the  frumities  for  crossing  with 
the  frunilies  of  the  cattle  mentioned,  which  are  possessed  by  too  few  of  our 
fiumers.  * 

The  eleventh  annnal  report  on  the  noxious,  the  b^teficial,  and  other  insects 
of  the  State,  by  Asa  Fitch,  M.  D.,  occupies  57  pages.  It  is  to  be  r^etted  that 
every  State  in  the  Union  has  not  made  prevision  for  such  extensive  and  valua- 
ble researohes  as  are  presented  annually  by  the  New  York  State  entomologist. 

From  the  reports  of  the  district  and  county  associations  and  cjabs,  the  follow- 
ing items  are  worthy  of  attention :  The  total  receipts  of  30  county  societies  for 
the  year  were  tl05,0i6  64;  and  the  expenditures  $93,550  74 ;  there  being  2^ 
societies  which  did  not  report  either  receipts  oi  disbursements.  The  nineteen 
dubs  and  associations  reporting  received,  during  the  year,  $23,918  34,  and 
expended  $22,998  40,  making  the  total  receipts  by  all  the  societies,  excepting 
the  State  society,  $128,976  98;  and  the  total  expenditures,  $116,549  14.  By 
inciting  cows  to  diink  water  freely,  they  produce  a  ffroatcr  quantity  of  mUk, 
the  report  referring  to  a  communication  to  the  Fren<m  Academy  of  Sciences^ 
and  recommending  experiments.    Well-ripened  straw  fed  to  milch  cows  does 
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not  procloco  milk  at  a  profit ;  but  strnw  cat  in  a  green  condition  oompaxes  favor- 
ably fur  feeding  purposes  vnth  clover  and  timothy  hay.  It  does  not  pay  to  laifle 
roots  extensively  for  cattle  feeding,  {nindpally  becanse  of  the  high  price  of  labor. 
One  head  a  day,  in  the  month  of  Kovcmber,  of  the  Marbleh^d  cow  cabbage, 
vnU  lie  Bofficienty  with  what  feed  can  bo  picked  np  in  the  fields,  to  piodocea 
great  flow  of  milk« 

One  hundred  and  ninety-eight  pages  of  the  report  arc  occupied  with  the  details 
of  the  triab  of  mowerSy  reapers,  and  some  other  agricultural  implements  in  the 
field  'at  Auburn,  New  York.  The  report  is  very  interesting,  and  valuable  in 
many  respects,  especially  as  afibrding  one  of  the  best  models  for  conducting  soch 
trials. 

The  report  concludes  nith  nearly  200  pages  of  agricultural  statistics  of  the 
State  Lor  1865,  in  which  appear  the  following  statements : 

The  whole  number  of  acres  improved,  14,827,437;  unimproved,  10,411,863; 
divided  into  242,436  farms,  valued  at  $920,349,331.  Cash  value  of  the  stock 
of  the  State,  $127,072,554.  Quantity  of  wheat  raised  in  1865  nearly  3,000,000 
bushels  less  than  in  1855.  Average  yield  per  acre  of  wheat  in  1865,  11.41 
bushels.  In  133  choose  factories,  an  average  of  a  fraction  less  than  10  pounds 
of  milk  made  one  pound  of  cheese.  Average  yield  of  mUk  per  cow,  (67,034 
cows,)  2,802  pounds ;  pounds  of  cheese  produced  per  cow,  283 ;  average  value 
of  yield  per  cow,  $56  60. 

omo. 

The  twenty-first  annual  report  of  the  Ohio  State  board  of  agriculture  to  the 
general  assembly  of  Ohio,  for  the  year  1866,  is  a  well  filled  and  neatly  printed 
volume  of  736  pages. 

The  State  fair  for  1866,  which  was  the  17th  ftur  of  the  society,  was  held  at 
the  city  of  Dayton,  and  is  reported  to  have  been  more  successful  in  every  respect 
than  any  that  preceded  it.  The  number  of  persons  in  attendance  during  the  Sovi 
days  of  the  fair 'is  stated  to  have  been  71,000 ;  and  the  receipts  from  afi  s^uroesi 
$16,600.  The  amount  paid  for  premiums  and  other  expenditures  is  not  given. 
The  total  number  of  entries  appears  to  have  been  2,732,  divided  as  foUows : 
Horses,  249;  jacks  and  mules,  8;  cattle,  156;  sheep,  195;  wool,  6;  Cashmere 
goats,  2;  swine,  87;  poultry,  175;  machinery,  346;  tools  and  household  imple- 
ments, 125;  ploughs,  80;  sewing  machines,  16;  mill  fabrics,  22;  fancy  needle- 
work, 162;  household  fabrics,  43;.  worked  metals,  50;  stoves,  castings,  &o.,  40; 
cabinet  work,  16 ;  wooden  ware,  6 ;  saddlery  and  shoemakers'  work,  88 ;  crockeiy, 
&o.,  10 ;  &rm  products,  30;  butter  and  bread,  59;  honey,  preserves,  pickles,  &c., 
173;  sugar,  syrups,  &c.,  12;  vegetables,  roots,  &c.,  272;  flowers,  91;  apples, 
79 ;  grapes,  14;  peaches,  pears,  £c.,  19;  drawings,  paintings,  &c.,  90;  sculpture, 
2;  musical  instruments,  16. 

Couatty  and  district  societies. — Seventy-six  report  their  officers,  and  all,  except 
one,  held  fairs  during  the  year;  gross  receipts  of  68  were  $146,844  88,  and  the 
gross  expenditures  $140,862  57 ;  the  total  membership  of  52  societies  is  reported 
to  be  23,452;  the  total  number  of  entries  of  23  societies  was  19,843;  and  69 
report  in  detail  |he  condition  of  their  societies,  some  of  wliioh  are  very  brief,  but 
most  of  them  full  and  satisfactory,  and  in  almost  every  instance  represent  the 
societies  to  be  in  a  flourishing  condition  and  the  fair  exhibitions  the  best  ever 
field,  notwithstanding  the  discouragement  of  short  crops,  on  account  of  unpio- 
pitious  weather,  in  wheat  and  other  cereals.  The  following  recommendations 
axe  made  in  one  of  the  reports  from  county  societies,  as  based  upon  satisfactory 
experience:  Ground  for  spring  wheat  sliould  be  prepared  for  the  seed  the  fall 
previous  to  sowing,  and  the  seed  should  be  sown  so  early  in  the  spring  as  to 
subject  it  to  one  good  freeze,  as  it  is  believed  that  it  partakes  ef  the  nature  of 
winter  wheat  in  this  respect;  also,  that  wheat  should  not  be  sown  oftener  than 
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once  in  three  years  on  the  same  ground^  and  then  when  the  land  has  been  two 
years  in  clover,  and  that  it  is  considered  bad  farming  to  have  wheat  and  com 
follow  each  other. 

Following  the  reports  of  the  county  agricultural  societies,  is  the  Btatemcnt  of 
farm  crops: 

Wheat. — One  statement  gives  the  cost  at  nearly  43  cents  per  bushel,  which  sold 
for  S2  40;  another,  the  cost  at  nearly  70  cents  per  bushel.  Of  the  three  reports 
of  yield,  one  mves  20  bushels  and  7^  pounds  to  the  acre;  another  19  bushels 
and  38  pounds,  and  tho  other  34  bu^els.     In   the  last  i*epoxt,  the  ^^Tap- 

Sahannock^  is  named  as  the  only  variety  that  ripened  side  by  side  with  the  white 
[editerranean,  the  foiiner  ripening  in  June,  and  yielding  12  quarts  for  one  sown. 

Ck>m. — Tho  largest  crop  reported  was  in  Lorain  county,  stated  to  be  120 
bushels  to  the  acre.  It  was  on  bottom  land  which  had  been  pastured  four 
or  Jive  years,  and  on  which  com  had  been  raised  the  previous  year  without 
manure.  For  tliis  crop,  it  was  plowed  April  19,  harrowed  May  14,  planted  May 
15,  without  manure,  with  small  yellow  gourd  seed,  three  and  one-half  feet  each 
way,  cultivated  three  times,  hoed  twice,  and  cut  up  September  24. 

Sorghum, — One  statement  gives  the  profit  on  one-fourth  of  an  acre  as  $30  70. 

Potatoes. — A  profit  of  $124  80  is  rep(»ted  from  81;^  rods  of  land;  and  from 
one-fourth  of  an  aci*e,  $28  20. 

In  the  report  of  the  secretary  on  the  ''condition  of  agriculture,"  in  the  State, 
Mr.  Klippart  says  that,  ''  in  the  present  condition  of  agriculture  it  may  safely 
be  stated  that  cattle  are  the  basis  of  agriculture,"  and  that  ''cattle  have  always 
received  more  attention  from  the  farmers  of  Ohio  than  horses  or  mules ; "  and 
then  goes  on  to  make  '^  a  complete  analysis  of  the  problem  throughout  its  entire 
extent,"  embraced  in  an  aiticle  of  about  34  pages,  m  which  there  is  much  profit- 
able matter  on  the  feeding  and  keeping  of  cattle.     The  writer  says: 

I  have  seen  stables  in  Europe  so  conTcniently  arraDj^d  that  one  inaD  can  take  just  as 
pfood  care,  in  every  respect,  of  tliree  times  tho  number  of  animals  that  he  could  here  in  Ohio 
m  the  ordinary  stables.  Suppose  one  is  about  to  engage  in  breeding  or  rearing  cattle ;  is  it 
not  cheaper  to  spend  $3,000  in  purchasing  and  arranging  convenient  and  appropriate 
apparaiQS,  and  hire  ont  man,  than  to  dispense  with  the  conveniences  and  hire  three  men  f 
The  cost  of  one  man,  at  $300  per  annum,  with  these  conveniences  for  ten  years,  would 
amount  to  $6.000 ;  the  wages  of  throe,  at  the  same  rate  for  the  same  time,  without  the  con- 
veniences, would  be  $9,000. 

In  another  pait  of  the  volume  is  an  artiele  on  stall-feeding  cattle  in  England, 
where  a  ffreat  improvement  has  been  effected  by  the  use  of  the  turnip  in  the 
supply  of  animal  food.  To  secure  a  spring  supply  of  fat  cattle,  stall-feeding  on 
turnips  principally  has  been  found  beneficial  and  profitable,  and  is  considered 
one  of  the  most  important  features  of  modem  husbandry.  With  good  manage- 
ment it  is  scarcely  possible  of  late  years  to  lose  by  stall-feeding,  if  the  ani^nals 
have  been  properly  selected  and  have  been  kept  free  from  disease  during 
the  time  they  are  tied  up.  The  writer  lays  considerable  stress  upon  the  neces- 
sity of  the  selection  of  well-bred  stock  for  stall-feeding  purposes,  and  among 
those  mentioned  as  best  fitted  for  that  purpose  are  the  Short-horn,  Hereford, 
and  Devon.  These,  with  their  crosses,  are  the  best  races  for  taking  on  flesh  and 
fat.  In  the  selection  of  individual  animals  for  stall-feeding,  those  that  have  the 
hair  curling  and  wavy  are  recommended  as  being  generally  of  a  good,  sound 
constitution,  hearty  feeders,  and  seldom  failing  to  do  well.  When  tied  up  in 
the  stall  for  early  maturity  well-bred  heifers  are  best,  as  having  a  greater  tend- 
ency than  bullocks  to  take  on  flesh ;  it  is  difficult  to  finish  bullocks  at  an  earlier 
age  than  three  years.  ^^  It  may  be  taken  as  an  axiom  that  the  larger  the  bone 
and  frame  of  the  animals  tied  up  to  fatten,  so  much  the  better  prospect  have  they 
of  paying  for  the  food  they  consume,  attendance,  ^c."  Proper  feeding  boxes, 
ventilation,  warmth,  and  conduits  for  the  urine,  are  absolutely  necessary  for  health, 
and  cannot  be  overlooked.  The  month  of  October  is  generally  observed  for 
removing  the  cattle  intended  for  winter  feeding  from  the  grass  to  the  stalls,  tur- 
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nips  being  given  on  the  graes  for  the  purpose  of  accustoming  them  to  the  alter- 
ation of  foc3  before  having  to  depend  entirely  upon  it.  Most  stall-fed  cattle  are 
turned  out  after  three  or  four  months'  feeding.  It  is  good  management  to  have 
a  lot  of  fat  beasts  ready  for  sale  in  January  and  February,  when  such  cattle  are 
generally  very  scarce  and  prices  range  hiffh.  No  man  should  sell  his  cattle 
unless  they  are  thoroughly  finished ;  if  he  does,  it  is  done  at  a  loss.  The  most 
largely  used  food  for  winter  feeding  is  the  turnip,  a  root  admirably  suited  for 
the  food  of  cattle.  Next  in  importance  is  the  mangold,  and  it  has  fewer  dis- 
eases than  the  turnip.  While  potatoes,  parsnips,  and  carrots  form  nourishing 
food  for  cattle,  they  are  seldom  grown  for  the  express  purpose.  Turnips  and 
mangolds  are  always  relied  upon  as  the  leading  anicle  of  food  for  fattening  cat 
tie  in  Great  Britain.  Ha}',  and  sometimes  sweet  fresh  straw,  ai*o  used  in  addi 
tion,  to  give  variety  and  to  correct  the  watery  nature  of  the  roots.  Highly  oon- 
centxated  food,  such  as  oil-cake  and  meal,  are  now  sometimes  mixed  with  the 
pulp  of  turnips,  which  mixture  is  much  relished  by  the  cattle,  and  they  thrive 
on  It  with  extraordinaiy  rapidity ;  but  the  best  of  anything  must  be  used,  or  the 
expenditure  and  trouble  will  be  lost.  No  benefit  is  derived  from  cooking  the 
turnips.  Good  beds  for  the  cattle  and  comfortable  stalls,  good  feed  and  plenty 
of  it,  with  perfect  cleanliness  and  decent  ventilation,  are  the  great  requisites  for 
producing  good  beef  in  paying  quantities.  On  the  cattle  and  cattle  trade  of  the 
west  Wuliam  Ronick,  esq.,  of  Circleville,  Ohio,  presents  a  very  interesting  and 

Erofitable  article.  He  gives  a  brief  history  of  the  feeding  of  cattle  for  market 
I  Ohio,  running  back  over  a  period  of  50  years,  and  states  that  so  long  as  com 
was  cheap  it  paid  well ;  but  for  the  last  10  years  fattening  cattle  for  the  eastern 
market  has  fallen  off,  and  they  are  not  so  heavy  nor  so  fat  as  formerly.  He 
questions  whether  the  business  can  be  profitably  carried  on  as  a  leadmg  one 
with  the  former  in  any  locality,  possessing  other  ordinary  moderate  resources, 
when  the  farming  population  of  that  locality  exceeds  50  inhabitants  to  the  square 
mile.  In  localities  favorably  situated  for  the  sale  of  com,  the  business  of  feed- 
ing it  to  cattle  has  become  a  comporativelv  unimportant  one.  The  applicatioo 
is  made  to  those  cattle  made  fat,  or  mostly  so,  on  com.  There  are  not  fewer 
cattle  fed  in  Ohio  now  than  there  were  10  or  15  years  ago,  but  grass  is  more 
relied  upon  to  fatten  for  market ;  nor  is  there  the  same  occasion  to  fatten  aa 
formerly  since  the  introduction  of  railroads.  Hence  the  deduction  that  the 
prairie  States,  with  their  extensive  gi^ass  ranges  and  railroad  facilities,  can  feed 
and  fatten  cattle  cheaper  than  it  can  be  done  m  Ohio. 

The  first  introduction  of  English  cattle  into  the  west  was  made  about  the 
vear  1794,  by  Matthew  Patton,  who  obtained  his  stock  from  Mr.  Goff,  of  Mary- 
hmd,  in  1783.  A  Mr.  Miller,  of  Maryland,  also  imported  some  about  1790,  and 
both  the  Patton  and  Miller  stocks  were  of  large  size  and  the  cows  good  milkers. 
In  1817  the  short-horns  were  introduced,  and  some  long-homs  also.  The  short- 
horns proved  a  valuable  acquisition,  although  the  qimlity  of  the  beef  was  no 
better  than  that  of  the  Patton  and  the  Miller  stocks.  It  was  not  until  1832  to 
1836  that  a  general  interest  in  the  improvement  of  catUo  was  manifested,  when 
firequent  importations  were  made  by  breeders  in  Kentucky  and  Ohio.  "  Their 
present  mana^^ement  and  their  crosses  by  hurrying  them  off  to  market  at  the 
early  age  of  tliree  years,  involves  an  absolute  waste ;  because  if  they  were  kept 
one  year  longer  and  made  ripe  for  the  shambles,  there  weuld  not  only  be  a  ffam 
of  full  one-third  in  weight,  but  they  would  produce  a  quality  of  beef  not  excelled 
m  any  country  or  clime.''  This  fact  should  command  the  attention  of  cattle- 
dealers.  The  remainder  of  the  article  treats  principallv  on  the  introduction  of 
large  numbers  of  cattle  firom  Texas,  which  mvolves  large  losses,  not  only  to 
purchasers,  but  also  spreading  a  disease  fatal  to  the  cattle  in  the  districts  through 
which  they  are  driven. 

Cheese  and  cJieese  factories, — The  secretary's  report  contains  interesting  tables 
m  regard  to  the  production  of  ebeeso,  made  up  from  information  obtained  from 
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52  oheeee  fi^otoried,  located  in  10  of  the  leading  cbeeeS-making  conntieB,  all  of 
which  are  in  the  "  Western  Reserve/'  on  Lake  Erie.  These  faotories  report 
37,050  cows  attached  to  them.  ,  In  1865  there  were  reported  15,798,210  pounds 
of  oheeso  made  in  these  counties,  the  whole  amount  made  in  the  State  being 
only  16,940,210  pounds.  An  address  of  Mr.  Anson  Bartlett,  of  Lake  county, 
before  the  Cheese  Manufacturers'  Association,  on  '^  The  Past,  Present,  and  Future 
of  Cheese-making,*'  contains  many  reliable  suggestions  on  this  subject.  At  a 
meeting  of  this  association  it  was  resolved  unanimously  that  tin  pails  should  be 
used  for  milking  purposes,  and  by  the  same  unanimity  that  the  calf  to  be  killed 
for  the  rennet  should  be  at  least  six  days  old,  and  be  killed  some  20  to  24  hours 
after  sucking  -,  much  salt  in  curing  should  be  avoided,  and  rennets  should  not  be 
used  until  six  months  old. 

Sheep  and  swine, — An  increase  is  shown  in  the  number  of  sheep  since  1865 
of  366,232 ;  but  a  decrease  in  value  of  $2,000,000.  Of  swine  the  increase 
from  1865  is  344,325.  and  the  increased  value  in  the  same  period  $2,160,255. 
The  reports  in  detail  of  about  30  sheep-shearings  in  the  State  exhibit  a  remark- 
able number  of  very  large  fleeces,  and  give  strong  evidence  that  the  wool-grow- 
ers of  Ohio  are  advancing  rapidly  to  as  great  perfection  as  is  possible  in  pro- 
ducing good  wool  and  large  fleeces. 

Siw-soU  drainage  and  driU  culture, — An  address  in  Ejiox  county  says,  '^  There 
is,  perhaps,  scarcely  a  farm  in  this  county  containing  100  acres  which  has  not 
on  it  wet,  marshy,  spongy,  swampy  places,  that  would  richly  pay  the  owner  to  dry 
up  by  tilling ;  while  there  are  whole  fields,  on  some  farms,  of  rich,  low,  wet, 
vegetable  soil,  which,  once  drained,  would  pay  the  whole  expense  in  two  or 
throe  crops."  From  the  interest  manifested  in* the  reports'  from  all  parts  of  the 
State,  and  from  the  fact  that  there  are  52  tile-drain  manufactories  reported  in  the 
State,  it  is  probable  that  a  ffreat  necessity  exists  for  drainage  generaoly,  and  that 
the  farmers  are  pretty  well  awakened  to  the  importance  of  draining  their  lands. 
Beoent  experience  in  this  oormtry  and  Europe  of  the  benefits  of  dnll  culture  is 
given,  from  which  it  appears  very  satisfsustorily  demonsuated  that  grain  put  in 
with  drills  will  cause  a  more  certain  and  larger  yield,  and  of  better  quality,  a^ 
compared  with  broadcast  sowing,  and  with  a  saving  of  about  one-third  of  the 
seed. 

Thick  sowing  and  thin  sowing, — An  article  by  an  English  farmer  presents  a 
large  number  ef  facts,  obtained  by  an  extensive  correspondence  wdth  farmers  in 
England  who  have  tested  the  thick  and  the  thin  sowing  ef  wheat  during  the 
previous  years.  The  testimony  is  so  ^strongly  in  favor  of  thin  sowing  that  it 
^pears  wonderful  that  English  farmers  have  not  adopted  the  system  generally. 
The  requisitions  are  that  the  land  shall  be  in  the  best  of  tilth,  the  seed  of  the 
best  character,  and  the  variety  pure ;  also  that  it  be  planted  so  as  to  give  eadi 
seed  one  foot  square  of  soil.  It  appears  from  the  experiments  mentioned  that 
the  more  grains  sown  the  fewer  the  number  of  ears  to  each  grain  per  acre. 
By  special  culture  of  smaU  spots,  a  crop  at  the  rate  of  108  bushels  per  acre 
has  been  produced,  and  another  of  162  bushels  per  acre.  The  general  yield  is 
stated  to  be  at  least  doubled  by  thin  sowing.  By  thin  sowing  it  must  bo  under- 
stood that  but  one  seed  was  dropped  in  a  place.  There  is  an  excellent  recom- 
mendation that  every  farmer  have  a  plot  of  ground  set  apart  to  secure  pure 
seed.  In  this  case  the  seed  must  not  only  be  selected,  but  carefully  picked  over 
by  hand,  rejecting  all  defective  or  imperfect  grains,  and  retaining  only  those 
which  by  their  fiuness  show  their  healthy,  vigorous  constitution.  Another  plan 
is  to  select  the  finest  heads  of  the  variety  desired  from  the  fields  before  cutting. 
If  farmers  will  not  do  this  for  themselves  they  should  purchase  from  those  who 
make  a  specialty  of  raising  seed  grain.  The  writer  predicts  the  increased  de- 
pendence of  England  upon  foreign  countries  for  the  staff  of  life,  if  some  such 
improved  system  of  raising  wheat  is  not  pursued.     If  England  is  failing  in  this 
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regard,  where  do  we  stafid,  when  onr  crops  do  not  average  more  than  half  those 
of  England! 

A  paper  written  by  J.  J,  Meclii,  of  Tiptrec,  England,  says  that  the  thick 
sowing ^f  grain  is  a  great  national  calamity;  that  more  crops  fail  to  yield  well 
from  too  much  seed  sown  than  from  too  little  manure.     He  adds : 

Liebig  jastly  says  that  the  fittest  enemy  to  a  wheat  plant  is  aoother  wheat  plant,  for  the 
very  obvioas  reason  tbat  both  require  the  same  food ;  small  beaHs  and  kernels,  and  weak, 
flabby  straw,  are  the  natural  consequences  of  this  competition.  For  several  veam  I  tried  one 
bushel  of  wheat  per  acre  against  two  bushels  per  acre,  both  drilled.  The  difference  in  favor 
of  tho  one  bushel  was  equal  to  a  rent  of  30s.  (|7  60)  per  acre. 

The  potato  and  the  cause  qf  the  potato  rot, — These  subjects  are  embraced  in 
two  papers.  In  the  first  there  is  this  assertion :  '*  The  best  and  most  profitable 
seed  is  the  medium  size,  smooth,  and  well-developed  tubers;"  while  in  the  second 
it  is  said  that  ^^  when  the  small  potatoes  alone  were  planted  in  Germany  they 
were  entirely  exempt  from  the  rot ;  but  if  the  large  ones  were  planted  the  rot 
would  appear  every  wet  season.''  It  is  further  asserted,  from  experience,  that 
those  varieties*  the  flesh  of  which  is  of  a  single,  uniform  color,  either  white  or 
yellow,  are  the  least  liable  to  be  affected  by  the  rot. 

The  exhalation  qf  soils. — This  paper,  translated  from  the  French,  starts  out 
with  the  historical  fact  that  the  exhaustion  of  soils  depopulates  the  land  ;  and 
gives  several  prominent  instances  to  prove  the  proposition.  The  different  modes 
practiced,  and  the  article  used  to  restore  the  fertility  of  the  land,  from  the  earli 
est  recorded  history  of  agricultural  manipulations  of  lands  to  the  prescujt  day,  are 
given ;  and  the  article  concludes  Trith  the  proposition  that  as  all  anificial  ma- 
nures will,  in  no  great  period  of  time,  be  exhausted,  the  excrements  of  animals, 
which  derive  their  sustenance  from  the  soil,  both  human  and  brute,  must  be 
resorted  to,  to  keep  up  the  necessary  producing  standard.  In  the  tables  connected 
with  this  article  it  is  stated  that  it  has  been  demonstrated,  by  accurate  observar 
tion,  that  about  one-half,  by  weight,  of  all  the  dry  matter  (absolntely  free  from 
water)  consumed  as  food  is  deposited  in  the  form  of  dung  of  animals.  Stable 
manure  resting  until  heated  loses  20  per  cent.,  and  is  reduced  gradually  at  last 
4o  60  per  cent,  of  its  original  value.  • 

Wool  comparisons. — ^An  exhaustive  article  on  the  subject  of  the  quality  of 
wool  produced  on  the  globe  occupies  33  pages  of  the  report.  It  is  a  translation 
by  Mr.  Eisner,  of  Silesia,  in  which  the  fineness,  loss  per  cent,  in  washing,  market 
prices,  &o.,  in  every  stage  of  condition  of  the  wools  of  the  world  are  given.  It 
also  contains  a  description  of  the  different  families  of  sheep,  and  the  different 
qualities  and  length  of  staple  of  their  wools  as  affected  by  climate.  It  is  stated 
Uiat  in  the  humid  climate  of  England  longer  staples  of  wool  are  produced  than 
on  the  same  sheep  in  dry  climates.  The  best  representation  of  nice  combing 
wool  is  the  Lincolnshire  sheep,  and  it  is  one  of  the  lai'gest  sheep  races  in  England. 
The  next  in  rank  for  a  long  wooled  sheep,  in  England,  is  the  Leicester,  which  is 
the  most  generally  distributed  combing  wool  race  of  that  country.  It  is  also 
the  most  tender  of  the  large  English  races,  and  its  early  maturity  and  great 
fattening  propensity  are  its  chief  qualities.  The  third  in  rank  of  combing  wools 
are  the  Cotswolds,  which  are  a  vigorous  and  hardy  race.  Tho  Southdowns  are 
the  most  important  race  of  England.  The  article  is  very  interesting  to  the  wool 
grower. 

Products  qf  the  State. — ^In  a  paper  on  the  products  of  Ohio  appears  the  follow- 
ing statements :  That  there  are  not  less  than  256  establishments  in  the  State, 
devoted  to  the  manufacture  of  agricultural  implements  and  machinery,  exhibiting 
the  best  evidences  of  the  permanent  prosperity  which  Ohio  has  secured  to  herself, 
and  that  a  very  rapid  advancement  has  been  made  in  the  culttire  of  the  grape 
and  in  the  manufacture  of  wines.  The  character  of  the  soil  required  for  the 
grape,  and  the  best  mode  of  managing  vineyards,  all  based  on  the  experience  of 
growers  of  the  grape,  illustrated  by  engravings  on  the  subject,  are  the  subjects 
of  an  article  of  importance  to  grape  growers. 
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The  report  of  the  Ohio  Pomological  Society  occupies  64  pages,  and  the  dis- 
ODSsioDS  in  regard  to  the  best  varieties  of  froite,  remedies,  experimenta,  4x).y 
possess  much  of  interest  to  the  frait  grower. 

An  address  on  "  European  and  American  agriculture,"  by  John  H.  Klippart, 
secretary  of  the  board,  occupies  22  pages.  Jklr.  K.  made  a  pretty  thorough 
examination  of  the  European  system  of  agiioultme  on  his  recent  visit  to  Eoropey 
and  presents  many  valuable  faets  in  regard  to  what  he  saw  there,  which  he  com- 
pares with  the  systems  of  agriculture  practiced  in  this  country.  Ho  also  describes 
tibe  approved  artificial  stone,  exhibited  at  the  Exposition,  and  points  out  its 
advantages,  and  gives  the  mode  in  which  buildings  are  construeted  with  it. 

Papers  on  the  gypsum  beds  of  the  State  of  Ohio,  and  the  economy  of  the  use 
of  this  mineral  on  the  soil;  on  sugar,  from  the  sorghum  plants;  rainfall  and 
ohannols  to  the  sea;  on  the  wheatrcxporting  power  of  the  United  States;  and 
on  the  soils  of  Ohio,  contain  much  interesting  matter. 

The  laws  of  the  State  for  the  encouragement  of  a^culture  follow  the 
report  of  the  secretary,  and  may  be  found  in  eveiy  volume  issued  by  this  boaid— > 
a  practice  worthy  of  imitation. 

IKDIAKA. 

There  was  no  volume  of  the  transactions  of  the  ''  Indiana  State  Board  of 
Agriculture"  published  for  1866.  The  one  before  us  is  the  ninth  report  of  the 
board  for  the  years  1862  to  1867,  inclusive,  with  an  abstraet  of  ihe  reports  of 
county  societies  for  1867.  It  contains  697  pages.  More  than  half  the  volume  is 
appropriated  to  the  proceedings  of  the.  State  society  and  board,  principally  on  its 
own  business,  awards  of  premiums,  and  the  constitution  of  the  society,  which  was 
adopted  in  1860.  The  society  owns  ample  grounds  near  Indianapolis,  for  exhi- 
bitions, for  which  purpose  they  are  reported  to  be  well  fitted  up.  The  14th 
oxmual  State  fair  was  held  at  Indianapolis  on  the  2d,  3d,  ith,  and  5th  days  of 
October,  1866.  The  aggregate  amount  paid  for  premiums  was  83,488,  divided 
as  follows :  For  live-stock,  $2,132 ;  agricultural,  $174 ;  fhiit,  wines,  and  flowers. 
$325;  mechanical,  $272,  and  42  diplomas,  2  gold  medals,  7  silver  medals,  and 
6  bronze  medals ;  domestic  manufactures,  $155,  and  1  silver  medal  ^  needle-work, 
$177,  and  2  diplomas ;  butter,  cheese,  honey,  bread,  &e.,  $121,  and  two  silvejr 
cups;  paintings  and  pictures,  $84;  scientific  and  jnusical  instruments,  $48,  4 
diplomas  and  2  bronze  medals.  The  reports  on  the  working  maoliinezy  on 
the  ground  are  very  full  and  satisfactory. 

Tne  premium  for  best  wheat  was  awaided  for  an  acre  of  red  wheat  yielding 
26  bushels,  being  the  average  of  13  acres,  at  an  average  cost  of  $6  75  per  acre ; 
and  for  best  cotu,  for  a  lot  yielding  148  bushels  and  a  fraction  on  one  acre,  from 
a  field  which  averaged  121  bushels  and  a  fractioxi  per  acre,  at  a  cost  of  $7  per 
acrop 

The  committee  of  awards  on  Cashmere  goats  strongly  recommend  the  raising 
of  this  class  of  animals,  because  they  are  found  to  be  very  profitable  in  Indiana. 

The  committee  of  awards  on  fruits  highly  commend  Indiana  as  a  ^ood  fruit- 
growing State,  but  deprecate  the  losses  arising  from  deception  by  those  fiK>m 
whom  uie  fanners  purchase  their  trees,  &c. 

There  are  21  reports  from  as  many  county  agricultural  societies,  which  state 
that  there  is  a  continued  advance  in  agrit ultural  improvement. 

The  societies  generally  own  the  ground  on  which  they  hold  their  fairs,  and 
thoyase  freefix>m  debt.  The  aggregate  number  of  entries  for  exhibit  ion,  &«., 
in  1867,  was  11,127,  and  the  total  amount  paid  fer  premiums,  $20,930;  gro^ 
receipts,  $35,187. 

About  200  pages  of  the  report  (the  appendix)  are  devoted  principally  to 

addresses  and  short  essays,  under  the  following  titles :  Breeding  and  raising  of 

cattle,  and  management  of  milch  oows ;  deep  ploughing ;  under-draining  and 

grasses ;-  description  of  Putnam  coun^;  drift  formation  in  Fulton  county ;  mmoal 
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reMnrces  of  Indiana;  and  the  reports  of  the  oommissionerB  to  the  Pads  Ex|)08ition, 
{he  latter  ooeapying  abont  half  of  the  appendix. 

From  these  several  papers  the  following  statements  are  abstracted:  That 
m^arlj  the  whole  State  of  Indiana  is  a  heavy  drift  fonnation,  to  a  depth  of  firom 
UO  to  100  foet ;  that  the  mineral  resoorces  of  Indiana,  so  fieur  as  have  been 
examined,  exhibit  a  deposit  of  coal,  principally  in  the  counties  of  Orange, 
LfiTRTence,  Monroe,  Owen,  Patoam,  Parke,  Fountain,  and  Warren,  equal  to  10 
feet  in  thickness,  covering  8,000  square  miles ;  of  iron,  a  considerable  quantity 
of  bog  ore,  containing  from  30  to  40  per  cent,  of  iron,  and  easily  reduced;  and  of 
Qjtone,  excellent  for  building  purposes,  distributed  over  the  State.  Salt  has  been 
manufactured  in  the  State,  but  it  is  a  question  whether  it  can  be  done  now 
economically.  Deep  ploughing  and  under-draining  of  the  lands  are  strongly 
i9ged ;  the  profits  ei ,  grazing  a  good,  thrifty,  common  steer  in  Putnam  county  are 
usually  estimated  at  about  $20  daring  the  sprint,  summer,  and  autumn;  that 
during  the  month  of  May  three  steers  gave  a  gam  of  420  pounds;  June,  325 
pounds;  July,  145  pounds;  and  August,  only  60  pounds.  The  profits  of  oattle- 
graaing  are  i^ducinf  many  to  raise  and  feed  cattl^  to  the  great  advantage  also 
oi  the  land.  "*  Good  crops  of  wheat  are  not  raised  because  the  lands  are  not 
manured. 

MicHiaAir. 

• 

The  volume  under  review  contains  400  pa^es,  322  of  which  are  occupied  by 
the  "Fifth  annual  report  of  the  secretary  of  the  State  Board  of  Agriotflture,''  for 
ite  year  1866,  the  '^Register  of  meteorological  observations  for  1865,''  and  the 
'^  State  laws  relating  to  agriculture.'' 

In  the  secretary's  summary  of  the  operations  on  the  State  college  fiinn,  he 
says:  After  several  years'  trial,  preference  is  given  to  the  Grolden  Ball  turnip  for 
early  feeding,  and  to  Skirving's  Swede  turnip,  and  Yellow  Globe  mangel-wurzel, 
for  winter  and  early  spring  feeding.  The  root  crop  is  considered  by  him  an 
impoijtant  one  in  stock  roeding.  The  Short-horn,  Devon,  Galloway,  and  Ayrshiie 
cattle,  with  their  crosses,  are  bred  on  the  farm.  Of  the  Galloways,  experience 
thus  fax  suppqfts  the  opinion  that  this  will  be  a  very  useful  breed  for  that  State. 
Of  sheep,  tne  Merinos,  Silesian  Merinos,  Southdowns,  Gotswolds,  and  Scotch 
black-faced  are  bred  on  the  farm.  The  fleeces  of  a  ram  and  ewe  of  the  Goto- 
wold  av«raj?ed  over  16  pounds  each,  worth  50  cents  per  pound.  Of  hogs,  the 
Esse?,  Su&lk,  and  Ghcst/sr  county  breeds  are  specially  mentioned.  The  Essex 
is  held  in  high  estimation  wherever  it  has  been  proved.  The  value  of  the  fjEum 
products  for  the  year  was  $5,125  16,  and  the  expenditures  $2,532  93,  showing 
a  profit  of  $2,592  23.  The  new  Peach-Blow  potato  proves  to  be  valuable  both 
for  quality  and  productiveness.  Beans  and  potatoes  were  cultivated  in  the 
orchard  for  the  benefit  of  the  trees.  In  connection  with  tbis  fact,  it  is  stated 
that  the  trees  produced  np  fruit  Several  hundred  of  the  Norway  spruce  and 
the  arbor  vitee  were  set  out  for  the  protection  of  fruit  trees  from  the  high  winds. 
The  receipts  from  the  productive  branches  of  the  horticultural  department  were 
$10  29  in  excess  of  expenses. 

The  report  of  the  treasurer  follows  that  of  the  secretary,  in  which  alj  the 
receipts  and  expenditures  of  the  college  and  farm  are  given  in  detail.  The  esti- 
mates of  expenditures  for  the  next  two  years  amount  to  $44,318  16. 

In  the  report  on  experiments  in  practical  agriculture  are  found  the  following : 
In  the  application  of  manures  to  lands^  horse  manures  have  proved  the  most 
valuable,  cow  manure  next,  and  nearly  equaL  One  of  the  conclusions  asserts 
that  ''it  is  (fiffioolt  to  obtain  a  reliable  standard  of  compaiison  by  which  the 
results  of  field  experiments  may  be  tested."  In  feeding  pigs  on  milk  it  was 
found  that  to  produce  one  pound  of  live  weight  the  first  week  after  birth,  7.20 
pounds  of  milk  were  required j  7.92  pounds  in  second  week;  11.81  pounds  in 
third  week;  and  10.13  pounds  in  fourth  week;  average  for  four  weeks,  9.25 
f>ounds. 
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In  coiuseqiienoe  of  a  very  xmiAvorable  season  the  wheat  crop  in  1666  was  coi3i- 
sideral^  below  the  average,  and  clover  was  nearly  as  badly  injured  as  wheat; 
oats  and'  barley  gave  a  fair  yield;  Indian  com  was  gveatly  damag^ed  by  frost; 
potatoes,  one  of  the  most  important  crops  of  the  State,  were  snccessful  and  of 
excellent  quality,  especially  in  the  sandy  soils;  apples  throughout  the  State 
averaged  only  a  small  yield;  peaehes  generally  fMied,  except  along  the  lake 
shores;  grapes  did  not  generally  succeed  so  weU  as  in  1865,  except  in  some 
favored  localities. 

Under  the  head  of  "New  crops  In  the  State,''  sorghum  and  its  produets  ate 
included.  The  amount  of  sorghum  molasses  made  in  1866  is  stated  to  be  800,000 
gallons,  and  the  sorghum  interest  is  fast  increasing.  The  hop  is  also  named  as 
one  of  the  new  crops.  Its  cultivation  in  Michigan  has  been  followed  with  varied 
success,  the  profits  generally  satisfactory;  the  clioiate  of  the  State  seems  well 
adapted  to  its  growth,  and  the  average  crop  is  estimated  to  be  not  less  than  1,000 
pounds  per  acre,  and  the  average  price  35  cents.  An  experienced  hop-grower 
says  that  the  principal  requisites  for  the  growth  of  the  hop  are  a  dry,  sandy;  or 
gxaveUy  soil  made  rich  by  bam-yard  manure,  and  a  proper  protection  from  the 
winds.  An  article  is  introduced  from  an  English  hop-grower,  which  gives  a 
brief  but  verv  comprehensive  description  of  the  manner  of  raising  and  preparing 
hope  for  market  in  England.  This  is  followed  by  an  article  on  hop-houses  and 
hop-boxes,  illustrated  by  cuts,  by  a  hop-grower  in  Wisconsin. 

In  regard  to  the  rotation  of  crops,  a  lecture  delivered  in  Scotland,  republished 
in  this  volume,  contains  much  valuable  matter.  The  lecturer  says,  although 
rotation  is  admitted  to  be  highly  beneficial  as  at  present  practiced,  yet  no  satis* 
febctory  explanation  has  been  discovered  for  the  results.  The  Romans  had  some 
idea  of  it,  not  very  different  from  that  at  present  entertained.  The  lecturer 
xecon^mends  continued  and  minute  observations  of  all  facts  likely  to  throw  light 
upon  it. 

On  the  subject  of  "  the  factory  system  of  cheese-making,"  the  secretary  men- 
tdons,  as  a  Ratifying  fact,  that  the  making  of  cheese  by  this  system  has  been 
commenced  in  Miohigan.  He  gives  the  statement  of  a  correspondent  who  has 
a  factory  which  uses  the  milk  from  230  cows.  He  says  that,  to  make  factories 
profitable,  the  milk  of  at  least  400  cows  should  ¥e  used.  Ho  mentions  three 
other  factories  in  Michigan,  which  probably  make  up  the  whole  number  in  the 
State.  The  article  is  chiefly  occupied  with  an  address  on  the  principles  of 
cheese-making,  by  X.  A.  Willard,  of  New  York,  the  author  of  an  article  more 
in  detail,  published  in  the  report  of  this  Department  for  1866,  i^  which  he 
asserts  that '« no  branch  of  farming  offers  a  prospect  of  better  or  more  permanent 
renxuneration  than  the  dairy." 

Premium  farms. — The  committee  appointed  by  the  State  Agricultural  Society 
to  examine  the  farms  entered  for  premiums,  state  that  there  were  six  entered, 
whioh  were  visited  in  the  order  named  below. 

The  first,  located  in  Oakland  county,  22  miles  from  Detroit,  the  principal 
market  for  the  produce  of  the  farm  ;  the  only  means  of  reaching  the  city  being 
a  good  turnpike  road.  It  contained  160  acres,  130  of  which  were  improved  and 
under  cultivation,  30  acres  being  a  wood  lot.  Two  thousand  rods  of  drain  tile 
were  laid  on  the  farm,  not  less  Mian  three  feet  below  the  surface.  The  farm  was 
stocked  with  9  horses,  11  head  of  cattle,  6  milch  cows,  and  1  bull ;  the  rule 
being  to  keep  one  good  nulch  cow  for  every  two  persons  in  the  family ;  130 
sheep,  or  one  for  every  acre  of  improved  land;  and  10  s^one,  all  the  animals 
being  of  the  best  crosses.  The  system  pursued  was  mixed,  husbandry,  there 
being,  in  1866, 16  acres  in  wheat,  20  acres  in  com,  15  acies  in  potatoes,  20  acres 
in  hay,  and  50  acres  in  pasture.  The  wheat  and  potatoes  were  the  only  crops 
sold ;  the  manure  pile  waa  strictly  attended  to ;  no  feeding  crop  was  sold ;  tne 
amount  paid  for  M>or  was  $260 ;  after  supporting  a  family  of  10  persons,  each 
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improved  aore  brought  in  a  return  o(  $22  59^,  which  the  committee  report  aa  a 
remarkable  result  in  strictly  legitimate  fanning. 

The  second,  in  Shiawassee  coanty,  18  miles  from  a  market,  contiuned  !S80 
acres,  150  of  which  were  under  cultivation.  Of  stock  there  were  300  sheep, 
and  22  horses,  cows,  &c.  Of  crops,  40  acres  of  wheat,  7  acres  of  com,  8  acres 
of  peas,  6  acres  of  oats,  40  acres  of  hay,  and  80  acres  in  pastm-e.  There  was 
also  pasturage  for  150  more  sheep  during  the  season.  Amount  paid  for  labor, 
8190.  The  farm  supports  a  family  of  13  persons,  and  the  improved  land  retomB 
$J2  33  per  acre. 

The  third,  in  Clinton  county,  15  miles  from  St.  John's,  contained  280  acree, 
220  of  which  were  under  cultivation,  with  not  half  an  acre  of  waste  land  on  the 
place.  The  live  stock  consisted  of  11  horses,  6  of  which  were  kept  for  work,  6 
milch  cows,  a  yoke  of  oxen,  6  two-year  olds  and  4  yearlings,  and  6  swine 
Wheat  is  tho  main  money  crop.  The  crops  of  the  year  were  50  acres  of  wheat, 
averaging  20  bushels  per  acre ;  18  acres  of  com,  10  acres  of  oats,  40  acres  of 
hay,  70  acres  in  pasture,  and  10  acres  in  clover  seed.  The  farm  supports  a  family 
of  6  persons ;  paid  out  for  labor  about  $450 ;  income  per  improved  acre,  $9  50. 

The  fourth,  in  Hillsdale  county,  contained  220  acres,  40  of  which  were  in 
timber.  It  had  1,260  rods  of  under-drain,  which  cost,  on  an  average,  75  cents 
per  rod.  The  live  stock  consisted  of  9  horses,  5  of  which  were  kept  for  work, 
the  remainder  young  stock  -,  5  milch  cows,  7  three  year  old  steers,  6  yearlings 
and  two-year  olds,  5  sows  and  30  pigs,  and  370  sheep,  including  lambs.  The 
main  money  products  of  this  faim  were  wool  and  live  stock.  The  family  averaged 
11  persons ;  amount  paid  for  labor,  $300 ;  average  income  per  acre  of  improved 
land,  $16  50. 

The  fifth,  in  Kalamazoo  county,  embraced  360  acres,  340  improved  and  20  in 
wood.  The  system  on  this  farm  made  wheat  and  wool  the  leading  money  oropB. 
It  had  375  sheep,  and  51  animals  of  all  other  kinds.  The  family  averaged  9 
persons,  and  the  income  was  .$14  30  per  improved  acre.  This  farm  was  awarded 
the  first  premium  of  $100. 

The  sixth,  in  Cass  county,  contaaned  110  acres,  80  of  which  were  under  culti- 
vation, and  30  in  timber.  The  live  stock  consisted  of  80  animals,  50  of  which 
wore  sheep.  It  had  a  nursery  of  fruit  trees,  containing  10  acres.  The  returns 
show  an  income  of  $29  60  for  each  improved  acre,  but  about  $7  58  should  be 
deducted  for  the  niursery,  as  not  strictly  belonging  to  agricultural  industry.  The 
fences  were  composed  largely  of  the  Virginia  thom,  which  the  committee  decided 
to  be  the  best  hedge  they  had  seen  in  the  State,  and  which  the  proprietor  of  the 
farm,  after  various  experiments,  considered  superior  to  all  other  thom  hedges. 
Large  and  small  fruits  were  extensively  cultivated  upon  the  form.  This  farm 
was  awarded  the  second  premium  of  $75. 

All  the  fore^ing  farms  were  highly  commended  for  general  good  manage- 
ment and  excellent  arrangements  and  improvements.  It  will  be  seen,  however, 
that  the  sheep  farms  gave  the  largest  income. 

County  societies, — ^Thirty-seven  pages  are  occupied  with  reports  from  county 
agricultural  societies,  which  are  generally  interesting,  and  in  some  instances  the 
specific  details  of  the  mode  of  cultivating,  and  the  cost  of,  some  of  the  leading 
crops,  are  of  value  to  the  fanners  of  the  State.  The  number  of  county  societies 
reporting  is  19. 

Animals,  breeding,  dtc. — A  valuable  article  on  tho  "  principles  of  breeding," 
by  John  S.  Sebright,  England,  with  practical  comments  by  Sanford  Howturd, 
establishes  the  following  facts:  That  judicious  breeding  In  and-in  improves 
the  animal  in  the  points  desired,  if  possessed  by  both  male  and  female ;  that  the 
mixing  of  two  distinct  breeds,  however,  with  the  view  of  uniting  the  valuable 
properties  of  both,  is  not  approved ;  in  reference  to  sheep,  '^  experience  has  proved 
that  the  greatest  quantity  of  yolk  dees  not  accompany  the  finest  fleeces.^' 

On  the  "  precocity  of  development  in  anim^,"  it  is  alleged  tlftt  early  maturity 
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may  be  aUained,  espedally  in  cattle  and  sheeo  destined  £or  the  ehambles. 
"Animals,  like  plants,  that  grow  rapidly,  are  less  nrm  in  tissue  and  decay  sooner 
than  those  of  slow  growth.''  The  article,  after  discussing  the  several  points  pre- 
sented in  the  forcing  system,  admits  that  while  the  briers  may  be  benented 
by  pursuing  it,  the  purchasers,  especially  of  those  animals  intended  for  use  in 
any  way,  will  be  more  or  less  the  sufferers.  The  paper  concludes  with  the  hope 
'^that  the  forcing  system  shall  no  longer  exist  under  a  false  designation,  that 
men  shall  not  in  future  speak  of  the  artificial  induction  of  disease,  of  premature 
deyelopment,  and  of  systematic  degeneration,  under  the  imposing  terms,  culti- 
vation and  improvement.^ 

History  and  characteristics  qf  the  Devon  Ireed  (f  cattle. — In  an  article  on  this 
subiect  it  is  claimed  that  the  antiquity  of  this  stock,  as  a  distinct  family,  is  equal 
to  that  of  any  other  breed.  For  the  union  of  the  important  qualities,  as  milking^ 
beef,  and  the  yoke,  it  is  superior  to  any  other  breed  in  this  country.  In  Michigan, 
these  cattle  are  equally  valuable  for  beef  and  labor,  but  for  milking  they  are 
inferior,  and  where  dairying  is  pursued  as  a  special  busineSB  the  secretary  thinks 
the  Devons  will  not  be  adopted.  This  diners  from  other  informatien  on  that 
point.  - 

PtMie  sheep-shearings. — On  what  pdndples  should  they  be  oonductedt  This 
article,  by  the  secretaxy,  arsrues  the  mutiUty  of  sheep-shearings,  as  at  present 
Gonducted,andmakessomeezoellentsnggestionsin  regard  to  points  to  be  observed, 
to  render  competitive  shearing  useful. 

Profits  and  management  <^  pouUrp, — ^A  member  of  the  Royal  Agricultural 
Colle^y  in  treating  upon  this  subject,  gives  some  veiy  useful  information  in 
regard  to  the  rearing  of  poultry,  especially  chickens,  from  which  are  abstracted 
the  following  points :  Two  cocks  with  eight  hens  in  separate  ]^ards  for  breeding  3 
for  eggs  only  the  proportion  of  sexes  is  immatmal ;  the  hen  continues  for  two^ 
and  almost  three  years,  in  the  best  state  for  breeding ;  the  fresher  the  egg  the 
better  for  breeding;,  to  promote  laying,  ^ve  bones  and  scraps  of  cooked  meat; 
separate  the  brooas  to  preserve  health,  dioosin^  safe  and  sunny  places  for  the 
coops ;  mate  one  gander  with  not  more  than  uiree  geese.  The  article  dosee 
with  treatments  for  die  diseases  to  which  chickens  are  subject 

If{iurious  insects. — ^We  find  the  following  approved  remedies  against  the  rav- 
ages of  the  canker-worm.  A  strip  of  sheep-skm  with  the  wool  on,  fastened  as  a 
belt  around  the  tree,  has  been  found  very  effective.  It  should  be  put  around  the 
trees  early  in  November.  It  should  not  be  less  than  two  inches  in  width,  and 
the  wool  should  be  three-fourths  of  an  inch  to  an  inch  in  length.  Great  oare 
should  be  taken  that  no  space  be  left  through  which  itxe  insect  can  pass.  Expe- 
rience has  proved  that  the  remedy  is  perfect  when  properly  applied.  As  spiders 
form  their  webs  in  all  directions,  care  should  be  taken  to  destroy  everything  that 
will  permit  a  communication  from  below  the  protector  and  over  it  to  the  tree, 
as  the  moths  will  pass  along  upon  the  webs  about  as  readily  as  if  there  were  no 
protection  there.  Other  modes  of  protection  may  be  as  efficacious,  if  the  same 
caie  and  attention  are  observed ;  but  it  is  an  object  to  get  a  protection  that  will 
prove  effectual  with  the  least  expenditure  of  time,  money,  and  Labor.  It  is  recom- 
mended to  destroy  all  the  trees  that  have  become  defoliated  by  this  worm,  as  they 
will  not  bear  fruit  again,  [f]  After  their  removal  the  younger  trees  can  be 
more  easily  managed,  to  all  of  which  the  sheep-skin  belts  should  be  applied. 

The  white  gmb.^^ln  its  perfect  state  this  larva  is  called  the  May-bug  or  May- 
beetle,  and  closely  resembles  the  European  cockchafer.  In  the  latter  part  of 
July  and  in  August  the  grubs  are  very  numerous  in  old  meadows  and  pastures. 
Attention  is  drawn  to  them  by  spots  of  sward  becoming  dead,  as  if  killed  by 
drought  On  turning  up  some  of  the  dead  turf  the  grass  roots  aie  found  to  be 
eaten  qS  an  inch  or  two  below  the  surface,  permitting  the  turf  to  be  rolled  up 
like  a  carpet.    They  carefully  reject  every  root  of  clover.    It  is  known,  however. 
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that  tliey  oat  the  roots  of  young  fioit-tFeeSi  and  Bometiniefl  do  great  iajmy  to 
strawberry-plants,  Indian  oem,  wlieat,  and  potatoes.  In  all  States  liiej  are 
|)reved  upon  by  various  animals.  No  doubt  an  inmense  number  migbt  be 
destroyed  by  turning  hogs  into  the  fields  where  the  grass  has  been  killed. 
'^  Where  the  ground  has  been  overrun  by  the  grubs  it  is  frequently  advisable  to 
plough  it,  and  either  sow  it  to  winter  wheat  or  lye,  or  reseed  it  to  grass."  As 
the  larva'  ef  the  insect,  at  the  approach  of  winter,  descends  into  the  ground  to  a 
greater  depth  than  can  be  easily  reached  by  the  plough  it  cannot  be  tiius  tamed 
up  to  be  killed  by  the  frost  late  in  the  falL 

Preservation  qf  forests ,  d^<s — ^A  long  discussion  took  place  at  one  of  the  meetings 
of  the  board  in  regard  to  the  destruction  of  forest  trees  in  Michigan,  which  it  is 
stated,  if  not  soon  arrested,  will  prove  a  serious  loss  to  the  State  in  the  want  of 
shelter  to  crops,  fruit  trees,  &;c.  The  influences  of  climate,  rainfall,  winds,  &o., 
on  the  productions  of  the  State,  were  also  discussed,  and  a  memorial  to  the  legis^ 
lature  was  considered,  urging  the  necessity  of  legislation  for  checking  the  evil 
referred  to,  and  encooraging  the  planting  of  forest  trees  for  shelter,  &c. 

The  report  also  contains  an  article  on  '^  Improved  agricultural  implements,' 
and  one  on  the/^  Fruits  along  the  eastern  shore  of  Lake  Michigan,''  relating 
principally  to  the  peach  orchards,  showing  that  the  peach,  as  well  as  the  grape 
and  other  fruits,  has  been  a  source  of  great  profit  to  the  producers ;  besides,  U 
embraces  24  pages  of  tables  of  the  meterological  observations,  taken  at  the  State 
Agricultural  College,  closing  with  the  laws  of  the  State  relMing  to  agridoltme. 

IOWA. 

The  report  of  the  secretary  of  the  Iowa  Skite  Agricultural  Society  for  1866 
opens  with  conffratulations  upon  the  steady  advancement  of  the  products  and 
improvements  of  the  State,  especially  the  growing  of  timber,  in  which  a  very 
general  intercBt  is  manifest.  He  states  that,  in  1863,  one  acre  to  every  572  acres 
of  land  enclosed  was  planted  in  timber  trees,  which  was  increased  in  1865  to 
one  acre  to  every  260  acres  of  enclosed  land.  It  is  also  stated  that  one-third  of 
all  the  wheat  sent  to  Chicago  in  1866  was  the  product  of  Iowa.  The  nomber 
of  county  societies  reporting  in  1866  was  40,  the  ag&rregate  membership  of 
which  was  9,270,  and  the  amount  of  receipts  S20,248.  If  some  five  or  six  more 
of  the  largest  societies  had  reported,  the  aggregate  membership  would  have  been 
12,000,  and  the  receipts  fully  $35,000;  and  adding  the  receipts  of  the  State 
society  the  total  amount  would  bo  $41,460. 

The  thirteenth  annual  fair  was  held  at  Burlington,  at  which  the  number  of 
entries  was  1,334,  being  more  than  in  any  previous  year,  although  there  never 
had  been  a  season  so  unpropitious,  rain  falling  every  day.  These  entries  were 
divided  as  follows:  Cattle,  79;  horses,  176;  mules,  30;  sheep,  159;  swine,  27; 
agricultural  implements,  205 ;  farm  products,  139 ;  other  classes,  519.  To  exhibit 
the  rapidly  growing  commerce  of  the  State,  tabular  statements  are  given  of  the 
carrying  trade  of  every  railroad  in  the  State,  imports  and  exports.  At  the  winter 
meetings  of  the  society  the  reports  of  committees  on  essays,  field  crops,  &c.,  were 
receiv^,  from  which  are  abstracted  the  following  important  facts  for  general 
information,  especially  for  the  northwest : 

Sorghum  sirup  and  sorghum  sugar. — ^The  leading  points  in  the  statements 
accompanying  the  specimens  of  the  ten  gallons  of  sorghum  simp  which  received 
the  first  premium  are,  that  it  was  made  from  two  varieties  of  cane,  the  early 
sorghum  and  the  Liberian,  on  the  20th  of  September,  in  Cook's  rocker  evaporator. 
without  chemicals.  The  statement  aoeompan3ring  the  simp  receiving  the  secona 
premium  is  as  follows: 

Tho  sorffhum  was  raised  on  high,  rolling  prairie,  the  frost  killing  ahout  half  the  leaves  on 
the  21st  of  September,  beforo  the  seeds  were  ripe  onoagh  to  chai^  color;  bat  it  atood  till 
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the  ttddb  torsed  brown,  and  wm  then  cat  and  banled  to  the  mllL  The  cane  was  cnuhed 
in  an  iron  mill,  and  boiled  in  one  of  Clark  &  Utter*8  railway  evaporators,  witn  cast-iron 
pan  to  finish  in,  and  with  no  extra  clarifying  except  to  skim  well. 

For  sugar, — The  party  receiving  the  first  premium  gave  the  following  aa  liis 
mode  of  making  it :  ,  • 

8tri^,  cut,  and  Vvork  np  the  cane  the  same  day,  if  possible.  I  take  the  sorghnm  (  Otaheitan) 
when  just  fairly  in  bloom.  In  no  case  do  I  allow  the  seed  to  matnre  when  I  wiijh  to  make 
tngar;  but  for  No.  I  sirnp  I  let  the  seed  matnre.  For  snear,  I  boil  the  simp  very  heavy 
and  rapidly ;  desiccate  thoronghly  and  cool  qnickly.  I  use  tne  Cook  evaporator.  When  tlM 
sirup  is  reduced  sufficiently  I  run  it  through  a  cooler  made  as  follows:  A  tin  pipe  six  feet 
long,  two  inches  in  diameter,  immersed  in  a  box  of  cold  water;  at  the  receiving  end  is  a 
funnel  turned  up  at  right  angles  with  the  main  pipe.  The  sirup,  when  passed  ihrough  the 
pipe,  is  cool  enough  to  be  run  into  a  barrel,  where  I  leave  it  to  granulate ;  set  tbe  barr^on 
end,  and  remove  the  top  head,  and,  if  possible,  keep  the  room  at  about  7(P  to  60^.  WbeQ 
sufficiently  granulatedt  mix  a  little  water  with  the  mash  sogar,  and  drain  the  mash  with 
Hant8*s  centrifugal  sugar  drainer. 

From  the  reports  reoeived  from  nearly  every  section  of  the  the  State  it  appaars 
that  the  ''Chiuese,"  first  introduced  Into  the  State  &om  the  Patent  Office,  makes 
the  best  sirup  when  the  seed  is  pure;  and  that  any  of  the  leading  varidties,  not 
corrupted  by  hybridizing  with  broom-com,  will. do  very  well  if  piopeily  manit 
factured^  that  the  black  Imphee  is  preferred  in  the  northern  counties,  because  it 
ripens  early  ^  that  no  chemicals  are  used^  that  ripe  cane  makes  the  best  sirup; 
that  no  suffar  is  made  worth  mentioning;  that  the  product  per  acre  averages  100 
gallons;  that  it  sells  at  an  average  of  70  cents  per  gallon ;  that  high,  rolling 
prairie  produces  the  best  crops  for  making  sirup ;  and  that  the  sorghumis  not  grown 
to  the  same  extent  as  in  former  years. 

Grain. — The  committee  state  that  circulars  of  interrogation  were  sent  to  100 
counties^  in  regard  to  wheat,  com,  rye,  oats,  buckwheat,  and  barley ;  and  that 
but  ten  counties  reported,  from  which  we  gather  the  following:  That  the  product 
of  whoat  averages  14  bushels  per  acre ;  the  China  Tea  and  Scotch  Fife  varieties^ 
being  the  most  cultivated,  sold  at  an  average  of  $1  25  per  bushel  at  home;  that 
the  crop  is  not  generally  so  profitable  as  com,  but  this  year  equally  so;  sub- 
soiling,  draining,  and  drilling  are  but  little  practiced;  upland  clay  soil  best 
adapted  to  wheat  culture;  "  Seed  sown  on  com  stubble,"  says  one  of  the  reports^ 
the  others  not  responding  to  that  question.  That  the  product  of  com  averaged 
47  bushels  per  acre;  the  average  of  extraordinary  crops,  95  bushels  per  aore<$ 
average  cost  of  raising  an  acre  of  com,  when  properly  cultivated,  $6;  fall  and 
spring  ploughing  produce  the  best  cropB,  and  manuring  pays  well,  although  little 
practiced;  the  crop  is  generally  fed  to  stock,  both  on  and  ofi*  the  ear.  Rye  is 
raised  to  a  very  small  extent,  not  being  considered  so  profitable  as  other  crop& 
Oats  are  considered  a  fair  p^ing  crop,  but  not  equal  to  com ;  the  product  per 
acre  averages  40  bushels ;  they  are  usually  sown  upon  corn-stubble  ground  and 
harrowed  in ;  the  varieties  generally  grown  are  the  Black  and  the  White,  and  the 
Poland,  where  grown,  give  excellent  satisfaction.  But  little  buckwheat  is 
raised,  some  considering  it  no  better  than  a  weed^  others  that  the  crop  is  toe 
uncertain,  &c.  Barley  is  not  raised  to  much  extent;  40  bushels  is  considered  a 
fair  yield. 

Boot-crops. — Of  the  root-crops  for  which  premiums  were  paid,  280  bushels  of 
potatoes  were  raised,  at  a  cost  of  $14  per  acre,  in  the  following  manmer:  '^Rlch 
prairie  soil,  lying  to  the  southwest,  ploughed  deep  the  12th  of  May,  well  harrowed, 
and  drawn  ofi*  in  hills,  3  feet  apart ;  planted  nine  bushels  of  Peach  Blows  per 
acre,  two  pieces  in  a  hill;  covered  with  a  hoe;  cultivated  once;  double  shovelled 
twice,  and  ploughed  between  them  once.''  An  average  of  1,496  bushels  of  carrots 
per  aero  was  produced,  at  an  average  cost  of  $19  per  acre,  as  follows:  ''On  rolling 
land,  made  rich  with  manure^  ^ji^g  to  the  south;  ploughed  12  inches  deep,  the 
15th  of  April ;  harrowed  fine,  drilled  in  rows  16  inches  apart,  between  drills: 
soon  as  up,  hoed  them  often  to  keep  firee  firom  weeds;  variety,  long  orange;  time 
of  <^gguig,  1st  of  November."    The  average  yield  per  acre  of  onione  was  928 
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bnsliels,  at  an  average  cost  of  $32  per  acre,  as  follo^'s :  "On  rich  prairie  land, 
lying  to  the  sontbeast ;  ploughed  as  soon  as  the  frost  was  out ;  haiTowed  well  and 
rolled  down  smooth ;  then  drilled  in  four  pounds  of  rod  Wethersfield  seed  per 
acre;  as  soon  as  up  hoed  well  with  hand  hoe;  gathered  from  1st  of  September  to 
last  of  October." 

Swine. — The  committee  on  swine  express  regret  that  only  nine  counties  replied 
te  their  circular  letter.  Their  reports  state  that  the  Chester  White  and  Snffolk 
breeds,  and  their  crosses,  are  the  kinds  generally  raised  in  those  connties,  and  at 
an  average  profit  exceeding  that  from  sheep. 

Sliecp, — ^l^he  committee  on  sheep  had  replies  from  25  counties,  from  which  it 

appears  that  the  Spanish  Merino  and  its  grades  are  the  most  profitable  sheep, 

and  best  adapted  to  that  State.     A  few  report  in  favor  of  the  long-wooled 

families,  Cotswold,  Leicester,  &c.    The  average  eost  of  keeping  is  $1  06  per 

•  head,  and  the  averaj?e  yield  of  wool  four  pounds. 

Cattle. — Reports  m)m  but  few  counties  w^re  received  by  the  committee,  from 
which  we  find  that  both  the  pure  Dnrhams  and  Devons,  with  their  crosses,  are 
distributed  to  a  considerable  extent ;  the  former  are  at  least  thi:ee  to  one  of 
the  latter,  and  are  principally  raised  for  their  beef-making  qualities,  the  Devons 
for  milk  and  work ;  the  drovers  rive  a  small  percentage  more  ft>r  graded  stock, 
at  same  age  and  condition,  than  lor  the  native  or  common.  The  average  profits 
ih  raising  cattle  are  from  20  to  35  per  cent,  on  the  capital  invested ;  the  average 
cost  of  wintering  cattle  per  head  is  about  $11:  in  the  western  part  of  the  State 
they  are  kept  at  a  cost  not  above  S5  for  the  whole  year ;  proper  shelter  in  the 
winter  is  the  exception  rather  than  the  rule ;  there  are  no  diseases ;  the  market 
is  at  home  or  Chicago.  A  con^espondent  in  the  western  part  of  the  State  gives 
the  following  statement : 

A  cAlf  at  weaoin^  time  is  worth  $8 ;  wintering  four  Tears.  $20  ;  8a.'t,  $2;  the  animal  woQrtb 
at  present  prices  $50.    A  heifer  or  oow.  three  years  old,  costs  |21  50 ;  sells  for  |30. 

Horses  and  mules. — ^I'he  reports  g^  ve  preference  to  the  Morgan  and  the  Black 
Hawk  stock  for  all  work ;  if  properly  taken  care  of  they  sell  readily  at  home 
for  remunerative  prices.  For  farm  work  and  general  profit  the  mule  is  preferred 
to  the  horse.  Considerable  attention  is  being  given  to  improvement  in  breeding 
.  both  horses  and  inules  j  there  are  veiy  few  English  thoroughbred  horses  in  the 
State, 

Tame  grasses.-^TTom  the  reports  received,  and  from  their  own  observations 
and  experience  for  the  past  ten  years,  the  committee  present  the  following  facts : 
That  timothy,  clover,  blue-grass,  and  red-top  can  Jbe  successfully  and  profitably 
raiseil  in  Iowa ;  that  good  meadows  are  most  successfully  produced  by  cultiva- 
tion, and  their  seeding  to  grass;  that  they  can  be  produced  in  wet  lands 
without  breakhig,  by  harrowing  early  in  the  spring,  seeding  and  rolling ;  that 
good  nastnres  can  be  made  on  upland  in  the  same  manner,  where  the  prauie 
grass  has  been  pastured  and  killed  out ;  that  manuring  pays  as  well  or  better  on 
grass  than  upon  any  other  crop ;  that  upland  prairie  hay  is  better  for  horses  that 
are  fed  on  corn  than  tame  hay,  and  is  also  good  for  other  stock ;  that  Ilungarian 
hay  is  excellent  for  feed  for  stock,  when  properly  fed,  but  not  good  fot  stock  to 
run  to  at  pleasure,  as  they  will  eat  too  much  of  it ;  that  Iowa  can  compete  suc- 
cessfully with  any  other  State  in  raising  grain  and  stock. 

Fruit — It  is  reported  to  the  committee,  from  every  part  of  the  State,  that  all 
kinds  of  fruits  growTi  in  the  northern  and  the  middle  States  succeed  very  well, 
and  are  quite  remunerative  if  properly  cultivated,*excepting  only  peaches  and 
pears.  The  following  species  and  varieties  are  recommended  as  having  been 
sucoessfully  tested:  For  summer  apples.  Early  Harvest,  Red  June,  Red 
Astracban,  Sweet  June,  Early  Pennock,  Benoni,  and  Summer  Peannain; 
for  fall,  Rambo,  Fall  Wine,  Maiden's  Blush,  Fall  Pippin,  and  Fameuse ;  for 
winter.  White  W.  Peannain,  Rawle's  Jannet,  Wine  Sap,  Yellow  Bellflower, 
Tallman's  Sweet,  Willow  Twig,  and  Jonathan.     For  chenies,  Early  Richmond 
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and  May  Duke.  For  ouxrants,  Red  Dutch.  For  strawberriee,  "Vyilson's  Albany. 
For  gooBeberriee,  Houghton's  Seedling.  For  grapes^  Concord,  Delaware,  Diana, 
Isabella,  Hartford,  Prolific,  Catawba  and  Clinton ;  some  one  of  which  succeeds 
well  in  every  part  of  the  State.  Nm-sery  trees  of  all  kinds  grown  in  the  State 
succeed  better  than  those  from  the  eastern  States.  Many  failures  are  made 
in  raising  fruit  trees  for  want  of  sufficient  protection  from  the  winds.  A  cor- 
respondent in  one  of  the  northern  tier  of  counties  says  that,  during  a  residence 
of  13  years,  he  lias  never  known  a  spring  frost  to  kill  the  apple  blossoms. 

Groves  and  evergreens, — ^The'  most  interesting  and  valuable  part  <rf  the  report 
is  that  on  the  growing  of  timber.*  From  some  30  counties,  located  in  every 
section  of  the  State,  the  most  gratifying  success  is  reported  in  forming  groves 
from  about  a  dozen  species  of  the  most  valuable  trees  for  timber  and  &ewood, 
among  which  are  the  Soft  Maple,  the  Cottonwood,  the  Black  and  the  White  Wal- 
nut, and  the  Lombardy  Poplar.  The  Locust  is  being  discarded  in  consequence 
of  the  borer,  which  destroys  the  tree  when  about  five  years  old.  The  Soft  Maple 
is  a  rapid  grower,  and  bears  crowding  in  groves )  makes  good  firewood,  and  laists 
well  in  fences,  if  cut  in  midsummer.  There  are  groves  of  Cottonwood  seven 
years  old  in  which  the  trees  measure  32  inches  in  circumference,  and  30  feet  in 
neight ;  and  of  10  years'  growth  measuring  15  inches  in  diameter.  An  expe- 
rienced grower  of  trees  gives  the  following  as  valuable,  in  the  order  mentioned, 
for  artificial  groves  in  central  and  nerthem  Iowa :  Cottonwood,  Lombardy  Pop- 
lar, Silver  Maple,  Sugar  Maple,  Chestnut  Ash,  Oak,  Hickory,  Elm,  Lime,  Wal- 
nut, Butternut,  and  Larch.  The  belts  ana  groves  of  timber  throughout  the  State 
afford  all  the  required  facilities  to  obtain  seeds,  cuttings,  &c.,  and  great  interest 
is  manifested  in  growing  timber.  Evergreens  are  not  much  grown,  but  when 
care  is  taken  they  succeed  very  well ;  those  preferred  are  the  Norway  Spruce, 
Balsam  Fir,  and  White  Cedar.  Persons  intending  to  grow  timber  on  the  prairies 
in  the  northwestern  States  will  find  im  this  report  modes  of  planting  treen  suited 
to  almost  every  condition  of  soil,  climate,  &c. 

Separts  qf  county  societies. — One  hundred  and  fifty-two  pages  of  the  secretajys 
report  are  occupied  with  the  reports  of  county  societies.  Most  of  them  contiun 
facts  already  stated,  and,  In  addition,  the  general  agricultural  condition  of  theur 
several  districts,  which  is  very  gratifying,  not  only  to  the  producer  but  to  all  who 
take  an  interest  in  the  affairs  of  the  State. 

Essays. — ^The  remaining  portion  of  the  volume,  78  pages,  is  devoted  to  original 
essays,  the  opening  eno  being  on  the  '^  agricultural  advantages  of  Iowa,"  follow^  by 
an  article  on  ^'  the  Honey  Locust  as  a  hedge  plant,"  and  another  on  the  Osage 
Orange.  The  subject  of  '^  apple  culture "  in  Iowa  is  well  handled  by  a  good 
contributor,  whose  admonitions  and  instructions  should  be  heeded  by  apple- 
growers  there  and  elsewhere.  '*  Barley  and  its  uses"  forms  the  subject  of  an 
elaborate  essay,  similar  to  one  which  appeared  in  the  report  of  this  Department 
for  1865,  by  the  same  author.  An  essay  on  "  the  cultivation  of  evergreen  trees" 
will  be  found  useful  and  instructive. 

MISSOXTRI. 

It  is  gratifying  to  notice  the  high  standard  that  Missouri  is  striving  to  reach 
in  every  department  of  industry  tending  to  develop  her  great  agricultural,  mann- 
facturing,  and  mineral  resources,  as  evidenced  in  the  report  published  by  the 
State  Agricultural  Society,  edited  by  the  secretary. 

It  is  a  volume  of  560  pages,  most  of  it  in  quite  small  type.  The  board  of 
agriculture  consists  of  16  meml>ers,  the  governor  and  superintendent  of  public 
schools  being  ez-officio  of  the  number.  Of  the  representative  members,  one-third 
retire  every  year.  The  report  of  the  corresponding  secretary  gives  a  genecai 
view  of  the  condition  of  agriculture  throught>ut  the  State,  and  erobreices  many 
subjects  firom  various  sources. 
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The  secretaiy  reoommeBds  the  designation  hy  tl^  State  of  nameroas  points 
forr  the  observation  of  meteorolodcal  changes,  regarding  snoh  inforination  of 
great  impoHiince  to  the'  agricnltnnst.  A  general  wMight  throughont  the  State 
diminished  the  yield  of  grass,  corn,^  and  potatoes.  The  southern  and  western 
portion  of  the  8tate  being  most  favored  with  rains,  the  crops  were  all  good.  An 
early  frost  on  the  20th  of  September  injnijdd  the  ooni  throughout  the  State. 

South  of  latitude  38^°  the  peach  crop  was  fair;  noilh  of  that  it  was  almost  an 
entire  failure.     The  apple  crop  was  generally  fair,  and  sold  at  good  prices. 

The  grape  crop,  now  of  considerable  importance,  was  unusually  good.  "  On 
the  whole,  there  has  been  very  little  cause  for  cemplaint  in  regard  to  the  crops 
throughout  the  State."  The  grasshoppers  made  their  appearance  in  the  western 
part  of  the  State  in  the  fall,  destroying  everything  in  their  progress  before  arrested 
by  frost.  Following  some  further  remarks  upon  former  devastations  by  the  graaa- 
hopper,  is  an  article  on  *' grasshoppers  and  locusts,"  by  B.  D.  Walsh,  of  Iinnois, 
who  says  that  a  liberal  bounty  should  be  ofifered  for  the  eggs.  He  qaotes 
authority  for  stating  that  they  breed  in  the  Rocky  movntiuns,  and  come  down 
in  great  swarms,  through  the  canons  leading  to  the  more  level  country,  where 
changes  in  the  condition  of  life  render  it  impossible  for  them  to  reproduce  their 
species  for  more  than  a  year  or  two,  but  that  fresh  incursions  from  the  mountains 
make  necessary  the  adoption  of  some  system  for  the  destruction  of  the  eggs. 
He  thinks  they  will  never  cause  the  same  damage  to  crops  east  of  the  Missis- 
sippi as  they  have  done  -west  of  that  river. 

The  secretary  proceeds  with  his  remarks  on  the  agricultural  prosperity  of  the 
State,  which  he  says  was  never  so  promising  as  at  present,  new  life  and  energy 
having  been  infused  into  every  industrial  interest,  a  large  influx  of  immi^prants 
having  given  a  decided  impetus  to  all  branches  of  labor.  Fruit-growm^  is 
rapidly  on  the  increase,  and  the  £ruit  products  are  large  and  remunerative; 
grape-culture  especially,  including  the  manufacture  of  wine.  The  sorghum 
crop  is  esteemed  of  great  value,  to  the  cultivation  of  which,  and  the  nmnufactuie 
of  sirup,  the  secretaiy  devotes  a  large  spaoe.  Flax  and  hemp  were  once  leading 
crops  in  the  State,  and  with  the  introduction  of  labor-saving  machinery  it  is 
hoped  they  may  a^ain  receive  the  attention  they  deserve. 

The  oultvre  of  ute  hop  also  receives  especial  notice,  the  report  giving  the  large 
profits  realized  from  this  production,  and  an  excellent  article  on  uie  mode  of  o^ 
ture,  preparation  for  market,  &c.,  illustrated  with  eats. 

The  ''  Greneral  Condition  of  Agriculture"  in  the  State  follows  the  report  of  the 
secretary,  as  taken  from  the  report  of  the  statistician,  which  is  presented  in  tabular 
form,  giving  facts  of  great  value  from  correspondents  in  27  counties.  Attached 
to  this  is  another  table  giving  the  '^  character  of  the  season  during  the  working 
months  of  the  farm,."  observed  in  33  counties.  These  tables  and  the  informa- 
tion they  give  are  commended  to  the  attention  of  State  agricultural  societies. 

^^  The  Physical  Geography  of  Missouri"  is  an  article  from  the  report  of  the 
geological  survey  of  the  State,  and  contains  a  brief  description  of  the  face  of 
the  country,  including  the  navigable  waters,  the  salt,  sulphur,  chalybeate,  and 
petroleum  springs;  the  water  power  and  the  prairies j  also  of  the  large  bodies  of 
coal,  iron,  lead,  copper,  zinc,  oobalt,  and  nickel.  The  writer  says  uud  building 
material  of  the  best  quality  is  easy  of  access  in  nearly  every  portion  of  the  State, 
including  marble,  granite,  limestone,  brick  clay,  eements,  and  road  material ; 
limestone,  and  coarse  ^avel  are  in  abundance.  It  also  describes  the  soils  and 
timbers  of  the  State,  au  sufficiently  favorable  to  induce  immigration. 

'<  The  Distribution  of  Trees  and  Shrubs  in  Missouri"is  the  next  article,  following 
which  is  a  description  of  the  ^'  Mineral  Spring  of  Missouri,"  by  G.  S,  BioodheacL 
''  Manufacturing  in  Missouri"  is  an  article  treating  at  considerable  length  on  the 
'^  facilities  and  necessity  for  manufacturing  establishments  and  then:  rehition  to 
the  agriculture  and  commerce  of  the  State,"  and  *^  on  what  nature  Las  done  for 


Digitized  by 


Google 


STATE  BISPOBTS  OF  AOSIGITLTUBE.  863 

her.  and  what  capital  and  duUed  labor  may  da/'  It  oontoins  many  important 
ana  suggeetive  faots  and  figures  to  prove  that.  MksoQid  can  present  the  best  of 
mdncements  to  eapitaliErt»  to  invest  in  mannfactnring,  and  dilates  on  ^the  advan- 
tages and  adaptability  of  St.  Loms  as'  a  mannfactorin^  city." 

An  article  on  tobaoeo,  by  B.  M.  Hubbard,  deecribes  miaately  all  the  operations 
necessary  in  the  management  of  the  wop  from  the  seed  to  its  preparation  for 
market.  Mr.  Hubbard  says, ''  any  Mnd  of  seed  will  adapt  itself  to  the  soil  and  * 
climate  where  grown,  and  will  acclimate  itself,  and  will  sometknes  change  some 
of  its  properties  in  two  or  three  years,  if  brought  from  any  foreign  country. 
This  is  the  reason  why  the  qnalities  of  tobacco  in  Ouba  cannot  be  reproduced  in 
this  country,  though  fresh  seeds  from  Cuba  be  sown  every  year.''  I^rie  lands 
will  raise  nothing  but  a  coarse  and  strong  article  of  inferior  value.  The  gjood 
fanner  will  not  raise  more  than  one  or  two  orops  on  the  same  field  after  clearing. 
Stables  will  not  do  to  dry  tobacco  in.    Never  replant  either  com  or  tobacco. 

'^  Sheep  Husbandry"  is  the  subject  of  the  next  article,  followed  by  one  on 
''Long* wools  and  Mutton  Sheep."  The  writer  of  the  last  article  expresses  the 
opinion  that  combine  wools  will,  for  the  next  ten  years,  yield  the  largest  profit, 
and  therefore  he  advises  those  who  keep  bnt  a  few  to  select  the  Ootswold. 
A  statement  is  given  by  a  farmer  in  Lawrence  county,  who  commenced  with  86 
sheep,  of- less  than  qnarter-blood  Merino,  who  cleared  $9S2  in  three  years,  which 
gave  a  pet  profit  of  $245  87  per  year,  and  a  flock  of  126  sheep  and  lambs,  worth 
$345.  The  number  of  lambs  lost  average  about  five  per  year.  He  considers 
sheep  the  most  profitable  stock.  His  flook  yielded  him  more  clear  profit  than 
12  mares,  worth  from  $200  to  $1,^0  eadi.  He  turns  sheep  on  the  prune  the 
1st  of  May,  and  herds  IdU  the  Ist  of  August,  when  l^ey  are  turned  into  a  meadow. 
In  severe  winter  weather  they  are  fed  with  stock  com. 

An  article  on ''  The  Board  of  Agrioalture  "  suggests  the  advantage  of  a  thorough 
system  for  the  collection  of  agricultural  statistics  in  the  State,  a  more  liberal . 
appropriation  by  the  legislature  for  this  and  ether  purposes,  including  the  employ- 
ment of  a  chemist  foi  analyzing  soils,  mineralst  grains,  &c. ;  and  a  botanist,  a 
metallurgist,  &;c.,  all  to  be  appointed  and  directed  by  the  board. 

An  essay  on  what  constitutes  '^  practical  and  scientific  agriculture  "  foUows, 
and  then  comes  '^  What  is  Grass  f"  an  address  delivered  by  Solon  Bobinson,  of 
New  York,  at  one  of  the  county  sooietiefi  in  that  State,  which  contains  many 
exoellent  suggestions,  and  frdly  proves  that  ^'  all  flesh  is  grass." 

'' Agricultiual  Colleges;  their  true  position  among  our  educational  institntions, 
and  their  relation  to  onr  national  weBiare,"  is  the  title  of  a  well-digested  article 
by  Wm.  Muir.  He  takes  the  position  that  practiee  must  go  with  the  text,  as 
taught  in  the  college,  and  that  on  institution  which  takes  this  as  its  basis  will  be 
a  national  blessing. 

"  History  and  Characteristics  of  the  Galloway  Cattle  "  is  the  next  article.  This 
breed  is  beginning  to  attittct  some  attention  in  this  counti|p,  and  specimens 
have  been  imported  recently  from  Seotland.  It  is  a  breed  of  great  antiquity. 
Their  admitted  disposition  to  fatten  readily  and  hardy  constitution  will  make 
their  introduction  into  the  northern  States  veiy  easy. 

'^  Orchards,"  by  Norman  J.  Coleman,  contains  the  valuable  experience  of  the 
author's^years  during  his  long  residence  in  Missouri. 

"  The  Proceedings  of  the  State  Board  of  Agriculture"  follow  the  foregoing. 
The  board  hdd  no  State  exhibition,  imd  awarded  no  premiums  of  any  kind 
during  the  year.  Its  receipts  for  the  year  appear  to  have  been  exclusively  fix>m 
the  State  government,  and  amounted  to  $4^500;  the  expenditures,  principally  for 
salaries,  office  furniture,  and  8tati(Hiery,  were  $3,768. 

Reports  from  45  county  societies  occupy  105  pages.  These  reports  generally 
give  a  good  description  of  the  soil,  productions,  and  capabilities  for  agricultural 
and  mechanical  puiposes,  and  are  se  foil  and  satiafiactoiy  as  to  impart  oon- 
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siderable  information^  snob  as  is  desired  hj  tbe  namerons  immigrants  ponring 
into  the  State. 

Their  general  testimony  is  favorable  to  the  idea  that  Missouri  is  one  of  the 
most  desirable  of  our  western  States,  in  which  to  secnre  pleasant  and  profitable 
locations  for  nearly  all  departments  of  indnstry.  The  information  obtailted  is  in 
response  to  questions  propounded  by  the  secretary  of  the  board. 

The  next  17  pages  are  occupied  by  an  article  on  "An  Industrial  University," 
discussing  the  subject  of  a  separate  educational  institution,  where  farmers'  son* 
may  secure  not  only  as  good  an  education  as  is  afforded  by  our  colleges  generally, 
but  where,  in  addition,  they  will  be  taught  how  to  apply  their  education  practically 
on  the  farm.  The  establishment  of  such  an  institution  in  the  State  as  early  ab 
possible  is  commended.  ' 

"The  Proceedings  of  the  Missouri  Horticultural  Society"  occupy  176  pages, 
principally  embracing  discussions  in  regard  to  the  cultivation  of  fruit  in  Missouri, 
and  the  best  varieties  adapted  to  its  climate,  soil,  &e.  The  meeting  appears  to 
have  been  the  great  annual  convention,  and  was  well  attended  by  miit-^wers 
from  all  ports  of  the  State,  and  the  information  contained  in  the  proceedings  is 
varied  and  valuable  to  the  fruit-grower  in  that  region.  The  apple  is  treat^  of 
more  than  any  other  fruit, 

A  "  History  of  the  St.  Louis  Agricultural  aJid  Mechanical  Association,"  wi& 
the  awai'd  of  premiums,  occupies  139  pages.  This  aasooiation  is  a  joint-stock 
company,  which  holds  annual  exhibitions,  and  appears  to  have  taken  the  place 
and  answered  all  the  parposes  of  a  State  fidr  for  the  last  10  yeare,  the  first 
exhibition  having  been  in  1856.  The  grounds  of  the  association  are,  perhaps, 
better  fitted  up  for  its  objects  than  any  ouiers  in  the  United  States,  and  in  general 
character  the  exhibitions  rank  among  the  first  in  the  Union.  The  grounds  are 
located  within  three  miles  of  St.  Louis,  and  axe  reached  by  a  raim>ad.  The 
capital  stock  of  the  company  is  about  $90,000,  all  of  which  has  been  expended 
in  the  purchase  and  preparation  of  the  grounds^  containing  50  acres,  and  the 
erection  of  suitable  buildings. 

The  receipts  and  expenditures  of  the  last  exhibition  are  not  given,  and  all  the 
statements  found  to  ^ive  any  idea  of  the  same  are,  that  $18,380  were  pud  after 
the  fair,  to  liquidate  its  only  remaining  debt,  and  that  $11,000  renuun  in  the 
treasury. 

An  essay  follows  "  On  the  Raising  and  Management  of  Poultry,"  in  which  thd 
author  savs,  '^  the  only  varieties  of  me  domestic  fowl  worthy  of  notice  for  g^end 
use  are  the  Spanish,  Dorking,  Poland,  Bramah  Pootras,  Game  Fowl,  Shanghai, 
Bantam,  and  Dung-hill.  The  three  firist-named  being  the  best }  the  Spanish  the 
handsomest  and  most  profitable.  Of  ducks,  he  says  there  are  but  three  kinds 
worth  keeping,  the  Aylesbury,  Rouen,  and  the  Poland,  the  Aylesbury  being 
decidedly  the  best. 

An  article  on  the  '' Bearing  and  Management  of  Horses  and  Mules''  con- 
cludes the  volume. 


AGRICULTURAL   AND   HORTICULTURAL  SOCIE- 
TIES AND  CLUBS. 


We  present  herewith  as  complete  a  list  of  the  State,  district,  and  county  a|pn- 
cultural  and  horticultural  societies  and  clubs  now  in  operation  in  the  United 
States  as  the  Department  is  able  to  furnish  from  the  data  at  hand.  Intarogatory 
circulars  were  addressed  to  1,367  organizations  recorded  upon  the  books  of  the 
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DOTMurtment  and  1,052  responses  have  been  received.  Seventv-five  societies 
and  clubs  are  reported  as  suspended  or  discontinued,  principally  during  the  war, 
and  977  as  still  in  active  operation,  the  names  of  the  officers  of  which,  together 
with  the  address  of  their  secretaries,  will  be  found  below.  The  names  of  a  few 
societies  supposed  to  be  in  existence,  but  the  lists  of  officers  of  which  have  not 
been  returned  by  the  secretaries,  are  included,  and  it  is  probable  that  there  are 
about  100  other  organizations  in  operation  from  which  no  reports  have  been 
received,  with  which  the  Department  will  be  pleased  to  open  correspondence. 
The  number  of  libraries  reported  is  208,  with  about  34,800  volumes,  or  an 
average  of  167.  A  large  proportion  report  no  libraries,  while  a  few  have  small 
libraries,  consisting  chiefly  of  the  annual  reports  of  this  Department  and  State 
boards,  and  societies.  Of  the  boards  and  societies  reporting,  37  axe  State  oigam* 
zations,  as  follows : 

STATE  AGRICULTUBAL  SOCIETIES. 

CALIFOENIA. 

California  State  Agricultural  Society:  Secretary,  J.  N.  Hoag,  Sacramento. 

COlOrSCTICIJT. 

Connecticut  State  Agricultural  Society :  President,  Hon.  E.  H.  Hyde,  of  Stafford ; 
secretary,  T.  S.  Gold,  of  West  Cornwall ;  treasurer,  F.  A.  Brown,  of  Hartford. 
Organized  in  1852.    The  society  has  no  library. 

Connecticut  Board  of  Agriculture :  President,  Governor  J.  E.  English,  New 
Haven ;  vice-president.  Lieutenant  Governor  E.  H.  Hyde,  Stafford ;  seoretary, 
T.  S.  Gold,  West  Cornwall.  Organized  in  1866.  This  board  is  designed  to  take 
the  place  of  the  State  Society,  but  the  organization  of  the  latter  is  still  maintained. 

OOLOBADO. 

Colorado  Agricultural  Society:  President,  Richard  Sopris^  vico-president, 
D.  H.  Nichols;  secretary,  W.  D.  Anthony;  treasurer,  Geo^e  W.  McClm:e; 
oz'scutive  committee,  C.  H.  McLaughlin,  L.  E.  Perrin,  J.  H.  Sstabrook. 

nxnsrois. 

Illinois  State  A^cultural  Society:  President,  A.  B.  MoConnell,  of  Spring- 
field; secretary,  Jdm  P.  Reynolds,  of  Springfield;  treasurer,  John  W.  owan^ 
of  Springfield.  Organized  January,  1862.  mmber  of  volumes  in  libraiy,  about 
300. 

IEn>IA17A. 

Indiana  State  Agricultural  Society,  organized  about  the  year  1857. 

State  Board  of  i^culture:  President,  A.  D.  Hamrick,  Putnam  county;  ^ce- 
president.  Dr.  John  C.  Helm,  Delaware  county ;  secretaiy,  A.  J.  Holmes,  Fulton 
county;  treasurer,  Carlos  Dickson,  Marion  county. 

IOWA. 

Iowa  State  .A^cultural  Society:  President,  Peter  Melendy,  Cedar  Falls; 
secretaiy,  J.  M.  Shaffer,  Fairfield ;  treasurer,  George  Sprague,  Island  Grove. 
Organized  July,  1855.  All  are  oonsidered  members  who  attend  the  State  fairs, 
the  number  for  1857  being  reported  as  25,000.  Number  of  volumes  in  the  library, 
about  400. 

Kansas  State  Agrionltural  Sodety :  President,  Robert  G.  Elliott,  Lawrence ; 
secretary,  H.  J.  Strickler,  Topeka;  treasurer,  0.  B.  Lines,  Topeka.   Organized 


Digitized  by 


Google 


866  AGBICmiTITSAL  REPOBT. 

Jaanaay,  186S.     Number  of  memben,  300  to  400.    Nnmber  of  volumeB  fai 
library,  50. 

Kentucky  Stat^  A^coltural  Sodety :  Secretary,  James  J.  Miller.  Frankfort. 

Kentucky  Agricultural  and  Meehanical  Association :  President,  Hon.  W.  B. 
Kinkead,  Lexington ;  seovetary  and  treasurer,  Ernest  Brennan.  Organized  in 
1850.    Number  of  members,  about  500.    No  library. 

Louisiana  State  Fair  Associations  President,  Dr.  B.  N.  Day,  Baton  Bouge; 
secretaxy,  A.  D.  Lytle,  Baton  Bou^  treasurer,  8.  M.  Hart,  Baton  Bouge. 
OrganizcHd  in  1841*  and  reorganized  March,  1S67.  Number  of  membos,  about 
70.    Library  and  museum  destroyed  during  the  var. 

MAiars. 

N  Maine  State  Agricultural  Society ;  Secretary,  S.  L.  Boardman,  Augusta. 

MARYLANiy. 

Maryland  Agrieultural  and  Mechanical  Association :  President,  Wm.  Devriee» 
Baltimore ;  secretary  and  treasurer,  B.  H.  Waring,  Baltimore.  Organized  Noyem- 
ber  14,  1866.  There  are  38  Hfb  members;  no  annual  members  taken  as  yet. 
No  library.    The  State  has  appropriated  $^5,000  for  the  purchase  of  grounds 

MA83ACHirSSTT8. 

Massachusetts  Society  for  Prometbg  Agriculture :  President,  Geo.  W.  Lyman, 
Boston;  secretary, P.  0.  Brooks,  jr.,  Boston ;  treasurer, Theodore  Lyman,  Boston. 
Oi^anized  in  1792. 

Massachusetts  State  Board  of  Agriculture:  President,  Governor  Aletander 
H.  Bullock,  Boston;  secretary,  Charles  L.  Flint,  Boston ;  has  no  treasurer,  the 
State  treasurer  paying  the  biJls.  Organized  April,  1852.  Number  of  mem- 
berp,  37 — 30  chosen  by  the  county  societies,  3  appointed  by  the  governor 
and  council,  and  4  ex  officio.  Number  of  volumes  in  library,  1,000.  This 
board  is  organized  as  a  department  of  the  government  for  the  purpose  of  collecting 
information  and  supervising  the  agricultoral  system  adopted  by  the  State.  AB 
societies  drawing  the  State  bounty  are  required  by  law  to  report  to  the  board, 
and  to  conform  to  its  established  rules  and  regulations. 

mCHIGAN. 

Michigan  State A^cultural  Society:  President,  W.  G. Beckwith,Gafisopolis; 
secretary,  R.  F.  Johnstone,  Detroit;  treasurer,  E.  0.  Humphrey,  Kalamazoo. 
Orgaiuzod  March  1 0, 1849.  Annual  membership,  about  2,500 ;  vol umes  in  library, 
about  250,  (of  reports  principally.) 

The  State  Board  of  Agriculture  was  organized  by  act  of  the  legislature  in 
1861,  and  is  composed  of  10  members,  the  governor  of  the  State  being  president 
€X  officio,  and  the  president  and  secretary  of  the  State  Affriculturai  College  are 
ex  offijcH/o  members.  It  has  no  official  connection  with  the  State  Agricmtural 
Society,  but  the  county  agricultural  societies  are  required  to  report  to  it,  and 
their  transactions  are  published  in  the  annual  volume  issuci  by  the  board.  This 
volume  also  contains  the  report  of  the  officers  of  the  State  Agricultural  College, 
and  is  edited  by  the  secretaxy,  Sanford  Howard. 
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HIBSOTTBI. 

Ml88oiiri  State  Board  ojF  Agrioaltci^ :  President,  Henry  T.  Mudd,  Elrkwood ; 
vice-president,  George  Hnsmaim,  Hermann;  treasurer,  William  T.Essex,  Kirk- 
wood;  recording  secretary,  John  H.  Tiee,  St.  Lonis;  corresponding  secretary, 
L.  D.  Morse,  St.  Loms. 

State  Agricultural  Society  ef  K^n^ka:  President,  J.  Patrick,  Omalia;  see 
retaryy  0.  H.  Wdker,  Ashland ;  treasurer,  — .  Walker,  Omaha.  Date  of 
organization  not  .reported.  Number  of  members  18 ;  board  of  directors.  No 
library  mentioned. 

linSW  HA]£P8!HIBB. 

New  Hampshire  State  Agricultural  Society :  Seccetoiy,  James  0.  Adam% 
Manchester. 

NEW  JVSSBY. 

New  Jersey  State  Agrjicultoral  Society :  President,  N.  W.  Halstead,  Newark; 
oonespondiag  Bea»iSiiy,  B.  S.  Swords]  recording  seoretaiy,  Wm.  M.  Foioe^ 
Newark;  treasurer,  B.  HsdneB,  Elizabeth.  Organised  in  1865.  -  Number  oi 
members,  185.    No  library.  ' 

NSW  YOSK. 

New  York  State  Agricultural  Society :  President,  M.  E.  Patrick,  Geneva; 
corresponding  secretary,  B.  P.  Johnson,  Albany;  treasurer,  Luther  H.  Tucker, 
Albany.  Organized  in  1832;  first  volume  oi  its  transactions  issued  in  1841. 
Number  of  life  members,  600.    Nxmiber  of  volumes  in  the  library,  about  3,600. 

OHIO. 

Ohio  State  Board  of  Agriculture :  President;  James  Fullington,  Irwin  Station, 
Union  county ;  secretary,  John  H.  Klippart,  Columbus ;  treasurer,  James 
Buckingham,  Zanesville.*  Organized  February  26,  1846.  Number  of  members 
10,  five  members  being  elect^  annually  to  serve  two  years  Ijgr  representatives 
fipom  the  county  agricultural «ocietieB.     Number  of  volumes  in  the  library,  1,425. 

OBSGON. 

Oregon  State  Agricultural  Society :  Secretary,  A.  0.  Schwatka,  Salem. 

PENlfSTLVANIA. 

Pennsylvania  Agricultural  Society:  President,  A.  Boyd  Hamilton,  ^a^ifl- 
burg;  corresponding  secretary,  Lyman  D.  Gilbert,  Harrisburg;  chemist  and 
geologist,  Samuel  S.  Haldeman,  Columbia.    Organized  in  1850. 

EHODB  ISLAIO). 

Rhode  Island  State  Agricultural  Society :  Secretary,  W.  R.  Staples,  Provi- 
dence. 

TENITESSBB. 

The  agricultural  bureau  of  Tennessee  was  suspended  during  the  war,  and  the 
office  became  vacant  by  lapse  of  time,  consequently  no  agricultural  fairs  have 
been  held  in  the  State  since  1860,  but  there  is  a  bUl  pencHng  in  the  legislature 
to  revive  the  buieaa  with  all  ks  branches  of  division  and  county  fairs. 
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Vermont  State  Agricaltaial  Society :  Secretaiy,  Heniy  OJark,  Poaftney. 

wiscoNsm. 

Wisconsin  State  Agricultural  Society:  President,  Eeyes  A.  Darling,  Fond  da 
Lao;  secretary,  Dr.  J.  W.  Hoyt,  Madison;  treasurer,  David  Atwrood,  Madison. 
Organized  March  12, 1851.  Number  of  life  members,  500.  Number  of  volumes 
in  Bbrary,  about  2,000. 

Wisconsin  Agricultural  and  Mechanical  Association :  President,  E.  H.  Broad- 
head,  Milwaukee;  secretary,  H.  G.  Bradley,  Milwaukee;  treasurer,  H.  Bright- 
man,  Milwaukee ;  chartered  by  the  State  in  1860.  Located  at  Milwaukee. 
Number  of  members,  100.    No  library. 

STATE-  HOBTICULTURAL  SOCIETIES. 

DELAWABS. 

Delaware  Horticultural  Society:  President,  Wm.  Canley,  of  Wilmington; 
secretary,  Edward  Tatnall,  jr.,  Wilmington ;  treasurer,  Charles  W.  HowWd, 
Wilmington.  Incorporated  January  29,  1847;  located  at  Wilmington.  Num- 
ber of  members,  about  150.    Library  very  small. 

ILLINOIS. 

Illinois  State  Horticultural  Society :  President,  Judge  A.  M.  Brown,  of  Villa 
Bidge;  secretary,  W.  C.  Flagg,  of  Alton;  treasurer,  Jonathan  Huggins,  of 
Woodbum.  Organized  December,  1856.  Number  of  members,  125.  About  1(H) 
volumes  in  library. 

INDIANA. 

Indiana  Horticultural  Society:  President,  L.  D.  G.  Nelson;  of  Fort  Wayne; 
corresponding  secretary,  Jos.  Gilbert,  of  Terre  Haute ;  recording  secretary,  Seth 
W.  Pearson,  rlainfield  5  treasurer,  J.  S.  Dunlap,  Indianapolis.  Organized  about 
1860.    Number  of  mernbers,  about  150  annually.    No  library. 

IOWA. 

Iowa  State  Horticultural  Society:  President,  J.  B.  Grinnell,  Griimell;  seo- 
retary,  W.  W.  Beebe,  Dubuque;  treasurer,  David  Leonard,  Burlington.  Otgan- 
ized  June  26,  1866.  Number  of  members,  99.  Aimual  meetings  are  hekl  at 
the  State  capital  in  January.    No  library. 

TTKNTTJCinr. 

Kentucky  Horticultural  Sodetv:  President,  Thomas  S.  Kermedy,  LouisvOle; 
/»cretaiy,  Ormsby  Hite,  Louisville;  treasurer,  Benj.  D.  Kennedy,  Louisville. 
Organized  in  1840.  Number  of  members,  about  100.  Number  of  volumes  in 
library  about  200.  The  meetings  of  the  society  during  the  fruit  season  are  held 
every  Saturday,  for  the  purpose  of  exhibiting  fruits,  flowers,  ko.  The  member- 
ship fee  is  $1  annually. 

HASSACHXTSETTS* 

Massachusetts  Horticultural  Sotiety:  President,  James  F.  0.  Hyde, Newton; 
viee-presidentSi  Wm.  C.  Strong,  Brightom;  Charles  O.  Whitmore,  Boston;  H. 
H.  Hnnnewell,  Wellesley ;  Wm.  B.  Ausdn,  Dorchester  j  treasurer  and  oorres- 
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ponding  Becretaiy,  Edwin  W.  BoswoU,  Boston ;  recording  Bocretary,  Edward  8. 
tUndy  jr.,  Boston ;  professor  of  botany  and  vegetable  physiology,  J obn  L.  Rna- 
seU,  Balem.  Organized  in  1829 ;  baa  a  valuable  library,  and  is,  unqnestionably, 
tbe  wealthiest  endowments  of  any  similar  institution  in  the  conntiy,  and  baa 
erected  one  of  tbe  most  tasteful  buildings  in  Boston,  (Horticultural  Hall)  at  an 
expense  of  upwards  of  $200,000. 

MINNXSOTA. 

Minnesota  State  Horticultural  Society:  President,  A.  McEanstry,  Faribault; 
secretary,  William  Wheeler,  Faribault;  corresponding  secretary,  J.  W.  Hawkins, 
Faribault;  treasurer,  John  B.  Kepnor,  Little  Valley.    Organized  in  1866. 

MISSOURI. 

Missouri  State  Horticultm-al  Society :  President,  Rev.  Charles  Peabody,  St. 
Louis ;  secretary,  Wm.  Muir,  Fox  Greek;  treasurer,  John  H.  Tice,  St.  Louis. 
Organized  January,  1859.  Number  of  members,  134.  The  library  contains  but 
a  few  volumes. 

\  PEN2TSYLVANIA. 

Pennsylvania  State  Horticultural  Society :  President,  D.  R.  King,  Philadel- 
phia. 

RHODE  ISLAND. 

Bhode  Island  Horticultural  Society :  President,  £z-6ovemor  James  Y.  Smith, 
Providence;  secretary,  Henry  R.  Barker,  Providence;  treasurer,  H.  W.  God- 
ding,  Providence.  Organized  September  6,  1845.  Number  of  members,  575. 
Nolibrary. 

TENlfESSEE 

Tennessee  Horticultural  Society :  President,  Phillip  S.  Fall;  vice-president^ 
William  Stockell;  corresponding  secretary,  Fred.  II.  French;  recording  sec- 
retary, James  T.  Bell;  treasurer,  James  W.  Hamilton;  professor  of  bota:^, 
George  S.  Blackie,  M.  D. ;  professor  of  natural  sciences,  Joseph  Jones,  M.  ID. 
Instituted  September  7, 1 867 ;  incorporated  Febmary  8, 1868.  Number  of  mem- 
bers, 147 ;  number  of  volumes  in  library,  50.  This  society  is  organizing  auxiliary 
societies  in  each  county  of  the  State. 

VIRGINIA. 

Virginia  Horticultural  jmd  Pomological  Society :  President,  Wm.  Gilham ; 
recordmg  secretary,  J.  G.  Shields;  corresponding  secretaiy,  Franklin  Davis; 
treasurer,  I.  S.  Tower;  general  agent,  B.  A.  Williams,  all  of  Kichmond,  Virginia. 

TVISCOKSIN. 

Wisconsin  State  Horticultural  Society :  President,  Dr.  Joseph  Hobbins,  Madi- 
son ;  recording  secretary,  O.  S.  Willey,  Madison ;  corresponding  secretary,  Frank 
S.  Lawrence,  Janesville ;  treasurer,  George  A.  Mason,  Madison.  Organized  in 
1865.    Number  of  members,  about  40.     No  library. 

WOOL-GROWEBS'  ASSOCIATIONS. 

NEW  YORK. 

New  York  State  Sheep-Breeders' and  Wool-Growers'  Association :  President, 
Henry  S.  Bandall,  Cortland  village;  secretary,  H.  D.  L.  Sweet,  Syracuse;  A. 
F.  Wilcox,  Fayetteville.    Organized  in  1864.*    The  number  of  life  members  is 
24 
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between  200  and  300.  The  association  has  held  three  annuJEd  Bheep-sheaiingB 
or  fairs,  which  have  been  well  attended.  The  annnal  fairs  have  excited  great 
interest  and  emulation  among  sheep-breeders  and  wool  growers.  The  Boms 
annually  offered  in  premiums  have  been  from  $1,600  to  $2,000. 

There  are  a  considerable  number  of  county  and  town  wool-growers^  associa- 
tions, which  hold  annual  fairs,  and  which  are  very  successfully  conducted. 

ILLIXOTS. 

Illinois  State  Wool-Growers'  Association :  President,  A.  M.  Garland|  Chatham ; 
secretary,  Samuel  P.  Boardman,  Lincoln  ^  treasurer,  Joshua  L.  Mills,  Mt.  Pal^ 
tine.   Organized  September,  1864.     Numberof  members,  about  100.     No  library. 

SORGO  ASSOCIATION. 

OHIO. 

Ohio  Sorgo  Association :  President,  Wm.  Clough,  Cincinnati ;  secretary  and 
treasurer,  John  Branch,  Loveland.  Organized  in  18C1.  Number  of  memben^ 
about  100.     No.library.  • 

DISTRICT  ORGANIZATIONS. 

New  England  Agricultural  Society :  Geo.  B.  Loring,  Massachusetts,  president; 
Daniel  Needham,  Groton,  Massachusetts,  secretary ;  'Isaac  N.  Gage,  New  Hamp- 
BhirC;  treasurer.     Organized  in  1864.     Number  of  members,  1,000. 

OHIO. 

Union  Agricultural  Society :  D.  Brown,  Xenia,  president  j  James  GaUoway, 
Xenia,  corresponding  secretary ;  J.  F.  Wickersham,  JamestowTi,  recording  seor^ 
tary  and  treasurer. 

INDIANA. 

Union  Agricultural  Society,  (embracing  Johnson,  Shelby,  Bartholomew,  and 
Brown  counties :)  Israel  Miller,  president ;  J.  M.  Kelscy,  Edinburgh,  Johnson 
county,  secretary;  J,  M.  Thompson,  treasuier.  Organized  in  1860.  Numberof 
membei^s,  230. 

ILLINOIS. 

Northern  Illinois  Horticultural  Society,  (embracing  Bureau,  Jo  Daviess,  and 
McHeniy  counties:)  Samuel  Edwards,  president;  D.  W.  Scott,  Galena,  Jo 
Daviess  county,  secretary ;  L.  Woodward,  treasurer.  Organized  in  1867.  Num- 
ber of  members,  150. 

IOWA. 

Cedar  Valley  Agricultural  and  Mechanical  Association :  Peter  Melendy,  presi- 
dent; Henry  C.  Hunt,  Cedar  Falls,  Black  Hawk  county,  secretary;  l\  Bock- 
niler,  treasurer.     Organized  in  1867.     Number  of  members,  192. 

Central  Iowa  District  Agiicultural  Society :  J.  !M.  Tuttle,  president ;  Mark 
Miller,  Des  Moines,  Polk  county,  secretary ;  G.  C.  Griffeth,  treasurer.  Organized 
in  1860.     Number  of  members,  675. 
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AGRICULTURAL  AND  HORTICULTURAL  PERIODICALS. 


The  following  list  embraces  the  names,  locations,  &c.,  of  the  magazines  and 
newspapers  devoted  to  the  advancement  of  agricnlture,  horticnltore;  and  Idndred 
interests  within  the  United  States : 


MAIK£. 


The  Maine  Fanner,  Angnsta,  Maine. — Issned  weekly,  and  printed  on  a  large 
folio  sheet,  28  columns ;  $2  per  annum  in  advance,  t2  50  if  not  paid  withm 
three  months ;  N.  T.  Tme  and  S.  L.  Boardman,  editors.    Establisheid  in  1833. 


NEW  HAMPSHIRE. 

The  Mirror  and  Farmer,  Manchester,  N.  H. — ^Weekly;  quarto ;  $1  SO  per 
annum ;  John  B.  Clarke,  editor,  publisher,  and  proprietor.  Establi^ed  in  1850 
as  the  "Granite  State  Farmer,"  by  James  O.  Adams ;  "  The  Farmer'' was  pur- 
chased by  Mr.  Clarke  in  1862,  and  united  with  the  '*  Weekly  Mirror,"  under  the 
present  title. 

MASSACHUSETTS. 

The  New  England  Farmer,  Boston,  Mass. — Weekly,*  large  folio  of  32  col- 
umns ;  $3  per  annum,  or  $2  50  in  advance ;  B.  P.  Eaton  &  Company,  publishers 
and  proprietor }  Simon  Brown,  agricultural  editor ;  S.  Fletcher,  assistant  editor ; 
R.  P.  Eaton,  general  editor.  Established  in  1822  by  T.  W.  Shepard.  It  was 
soon  afterwards  purchased  by  John  B.  Russell,  who  published  it  eight  years. 
It  was  edited  by  T.  6.  Fessenden  till  his  death  in  1836.  It  was  afterwards 
published  and  conducted  by  Joseph  Breck  till  1840,  when  it  was  united  with  the 
Horticulturist.  From  its  first  establishment  it  had  able  contributors,  among 
whom  were  the  late  Colonel  T.  Pickering,  John  Lowell,  Governor  Lincoln, 
Judge  Buel  and  General  Dearborn. 

The  Neto  England  Farmer,  Boston,  Mass. — ^Monthly;  octavo,  48  pages; 
81  50  per  annum;  R.  P.  Eaton  &  Company,  publishers  and  proprietors;  Simon 
Brown  and  S.  Fletcher,  editors.  Established  January  1,  1867,  by  the  present 
publishers. 

TJie  Boston  Cultivator,  Boston,  Mass. — ^Weekly;  quarto;  $3  per  annum,  or 
$2  50  in  advance ;  Otis  Brewer,  editor,  publisher,  and  proprietor,  by  whom  it 
was  established  January  12,  1839. 

The  Massachusetts  Ploughman,  Boston,  Mass. — ^Weekly ;  lar^e  folio ;  $2  50  per 
annum ;  George  Noyes,  publisher  and  proprietor.  Established  October  1, 1841, 
by  Joseph  Buckminster,  by  whom  it  was  continued  until  October  1, 1862 ;  Hugh 
W.  Greene  pablished  it  from  that  date  to  May,  1863,  when  it  passed  into  &e 
hands  of  the  present  proprietor. 

TJie  Magazine  qf  Horticulture,  Boston,  Mass. — ^Monthly;  octavo,  32  pages; 
$2  per  annum ;  Hovey  &  Company,  publishers ;  C.  M.  Hovey,  editor  and  pro- 
prietor.   Established  Januaiy  1,  1835,  by  the  present  proprietor. 

Tlie  American  Journal  of  MorticuUure  and  Florists^  Companion,  Bostcm,  Mass. 
— ^MoHthly ;  octavo,  64  pages;  $3  per  annum;  J.  E.  Tilton  5c  Company,  pub- 
lishers.   E^ablished  January  1,  1867,  by  the  present  proprietors. 
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TIfe  New  England  Homestead,  Springfield  and  Northampton,  Mass. — ^Weekly ; 
quaxto ;  $2  50  per  annum ;  Henry  M.  Burt  and  A.  Percy  Peck,  publisher*  and 
proprietors.     Established  May  16,  1868. 

The  New  EngUmd  Homesieadj  Springfield  and  Northampton,  Mass.  — Montldy ; 
octavo,  16  pa^es ;  75  cents  per  annum ;  Henry  M.  Burt  and  A.  Percy  Peck, 
publishers  ana  proprietors.     E&tablished  April,  1867. 

NEW  YORK. 

Hie  American  Agriculturist^  New  York  city. — ^Menthly ;  double  octavo,  40 
pages 5  printed  in  English  and  Gorman  j  $1  50  per  annum;  Orange  Judd  & 
Company,  publishers  and  proprietors;  Oranffo  Judd,  general  supervismg  editor; 
Dr.  George  Thurber,  chief  managing  and  horticultural  editor  5  Colonel  Mason 
E.  Weld,  agricultural  editor;  Rev,  William  Clift,  ("  Tim  Bunker,  esq.,'')  general 
assistant;  William  A.  Fitdi,  editor  of  youths'  and  advertising  departments; 
Frederick  Miinch,  German  editor ;  Dr.  Carlos  Riedel,  assistant  editor.  Mr.  Clift 
has  been  connected  with  the  paper  about  16  years ;  Messrs.  Fitch  and  Riedel 
about  10  years;  Dr.  Thurber  7  years;  and  Colonel  Weld  6  years.  Established 
in  1842  by  A.  B.  and  R.  L.  Allen,  by  whom  it  was  mainly  owned  and  edited 
until  June,  1853,  when  Orange  Judd  assumed  editorial  charge,  becoming  sole 
proprietor  in  1856.  In  1865  Lucius  A.  Chase,  and  in  1867  »amael  Bumham, 
jr.,  purchased  business  interests,  forming  the  present  firm  of  Orange  Judd  k 
Company.     Circulation  about  150,000  copies. 

Moaris  Eurai  New  Yorher,  New  York  citv,  and  Rochester,  N.  T. — ^Weekly; 
large  double  quaito ;  $3  per  annum  ;  D.  D.  1\  Moore,  editor,  with  an  able  corps 
of  associate  and  corresponding  editors  and  special  contributors,  including  Hon. 
Henry  S.  Randall,  LL.  D.,  editor  of  the  department  of  sheep  husbandry,  and 
Dr.  Daniel  Lee,  southern  corresponding  editor.  Established  at  Rochester  in 
1850  by  its  present  conductor  and  proprietor.  The  paper  was  considerably 
enlarged  in  Janoary,  1868. 

T/S  CnUivator  and  Country  Gentleman^  Albany,  N.  Y. — ^Weekly ;  quarto,  16 
pages ;  $2  50  per  annum ;  Luther  Tuckor  &  Son,  publishers  and  proprietoi*s ;  Luther 
Tucker,  Luther  H.  Tucker,  and  John  J.  Thomas,  editors,  supported  by  an  able 
corps  of  assistants.  This  journal  dates  back  to  the  establishment,  by  Luther 
Tucker,  of  the  Genesee  Fanner  at  Rochester,  New  York,  in  1830,  which  paper, 
in  1839,  was  combined  with  the  Cultivator,  originally  established  at  Albany  in 
1834,  under  the  auspices  of  several  gentlemen,  of  wliom  the  leading  spirit,  and 
for  some  time  subsequently  the  sole  editor  and  proprietor,  was  Jesse  Buel. 
Upon  his  death  in  1839  Mr.  Tucker  assumed  the  helm,  and  the  paper  was 
entitled  the  "Cultivator,  a  consolidation  of  BueVs  Cultivator  and  the  Genesee 
Farmer,"  though  the  latter  part  of  the  name  was  dropped  after  a  few  years. 
The  paper  was  issued  monthly,  and  in  1844  was  changed  from  quarto  to  octavo 
form.  In  1853  the  Country  Gentleman  was  commenced  as  a  weekly,  the  Cul- 
tivator being  continued  in  cheaper  form,  and  made  up  of  selections  from  th' 
Country  Gentleman  until  1866  when  the  subscription  lists  were  united,  the 
monthly  issue  discontinued,  and  the  title  of  the  weekly  changed  to  the  Culti- 
vator and  Country  Gentleman. 

TJie  Rural  American^  published  at  New  York  city;  editorial  and  general 
business  office,  New  Brunswick,  N.  J. — Semi-monthly,  issued  the  1st  and  15th;' 
double  octavo,  16  pages ;  $1  50  per  annum ;  T.  B.  Miner,  editor  and  proprie- 
tor.    Established  at  Utica,  N.  Y.,  in  1857,  by  the  present  proprietor,  and 
removed  to  New  York  city  in  1868.     Circulation  about  20,000  copies. 

TJte  Working  Farmer^  New  York  city. — Monthly ;  double  octavo,  24  pages ; 
SI  50  per  annum ;  William  L.  Allison,  editor  and  proprietor.  Established  in 
1848  by  Professor  James  J.  Mapee,  who  sold  it  to  the  present  proprietor  in 
October,  1862. 
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The  Americom  Farmer,  Bocbester,  N.  Y. — ^Monthly ;  octavo,  32  pagw ;  $1 
per  aniiQin ;  John  B.  Garretsee,  editor,  publisher,  and  propriety.  EstwHi^ed 
January  1,  1866,  ]>y  John  Turner,  who,  in  August,  1868,  Bold  out  to  the  present 
proprietor. 

The  HorUcidturist  and  Journal  qf  Bwrdl  Art  and  Eural  Taste,  New  York 
city. — Monthly;  octavo,  32  pages;  $2  50  per  annum;  F.  W.  Woodward,  editor 
and  publisher.     Established  in  1846. 

WhiUocJds  Horticultural  Recorder,  New  York  city. — ^Monthly;  octavo,  40 
exclusive  of  advertisements;  L.  L.  Whitlock,  proprietor;  Andrew  S. 

iler,  editor.    Established  January  1,  1867,  by  the  present  proprietor 

FENNSYLVAUTA. 

The  Oermantoum  Telegraph,  Gennantown,  (Philadelphia,)  Pa. — ^Weakly; 
laa^  folio,  36  columns;  $2  per  annum  in  advance,  $3  if  not  so  paid ;  Philip  K. 
Freas,  editor  and  proprietor.    Established  in  1830. 

The  Gardener's  Monthly,  Philadelphia,  Pa. — ^Monthly;  octavo,  32  pages; 
$2  per  annum ;  W.  G.  P.  Biinokloe, publisher;  Thomas  Meehan,  editor.  Estab- 
lished January  1,  1859,  by  D.  Bodney  King  as  publisher  and  Thomas  Meehan, 
editor. 

The  Pradicdl  Farmer  and  Eural  Advertiser,  Philadelphia,  Pa. — ^Monthly; 
double  octavo,  16  pages ;  $1  per  annum ;  Paschall  Morris,  editor  and  proprietor. 
Established  September  1,  1863,  as  the  '^  Bural  Advertiser,"  by  the  present  pro- 
prietor, at  60  cents  per  annum.  In  January,  1867,  the  paper  was  enlarged,  and 
thepresent  title  adopted. 

The  American  Stock  Joumcd,  Parkesburgh,  Pa.— Monthly;  octavo,  32 
r;  $1  per  annum;  N.  P.  Boyer  &  Company,  editors  and  publishers;  A. 
associate  editor.  Established  January,  1866.  This  journal  is  de- 
voted to  £urming  and  stock-breeding. 

The  National  Agriculturist  and  Pemisylvania  Farm  Journal,  Pittsburg,  Pa. — 
Monthly ;  octavo,  16  pages ;  $1  per  annum ;  J.  M.  &  G.  D.  Kuester,  pablish- 
eiB. 

MARYLAND. 

The  American  Farmer,  Baltimore,  Md. — Monthly ;  octavo,  32  pages,  exdu 
sive  of  advertisements;  82  per  annum;  Worthington  &  Lewis,  publishers. 
Established  in  1819,  and  claimed  to  bo  the  oldest  agricultural  periodical  in  tbe 
United  States. 

The  Maryland  Farmer,  Baltimore,  Md. — ^Monthly ;  octavo,  32  poges,  exclu- 
sive of  advertisements;  81  50  per  anoum;  S.  Sands  Mills  &  Company,  pub- 
lishers and  proprietors.     Established  in  1864. 

The  Eural  Gentleman,  Baltimore,  Md. — Monthly;  octavo,  20  pages,  exclu- 
sive of  advertisements;  $1  per  annum;  J.  B.  Eobinsou  &  Company,  proprie- 
tors.   Established  July,  1866,  by  the  present  proprietors. 


TJie  American  Bee  Journal,  Washington,  D.  0. — ^Monthly ;  octavo,  24  pages; 
$1  per  annum ;  Samuel  Wagner,  editor  and  proprietor,  by  whom  it  was  estab- 
lished in  July,  1865. 

VIRGnOA. 

The  Southern  Planter  and  Farmer,  Bichmond,  Va. — Monthly ;  octavo,  64 
pages ;  82  per  annum ;  Charles  B.  Williams,  editor  and  proprietor^  Established 
as  tbe  Southern  Planter,  January  1,  1841,  by  Charles  1^.  Botts.    In  Januaiy, 
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1847,  tbe  paper  passed  into  the  hands  of  Peter  D.  Bernard,  and  was  enlarged  to 
32  pages,  under  the  editorial  charge  of  John  M.  Daniel.  July  1^  1849,  Mr.  D. 
was  succeeded  by  Richard  B.  Goocbatf  editor,  who  continued  in  charge  until  his 
death,  in  1851,  when  Frank  Gr.  Ruffinbecame  the  editor,  and  in  1855  the  proprietor. 
During  Mr.  R.'s  ownership  the  Southern  Planter  was  doubled  in  size,  and  tbe 
price  increased  from  Si  to  $2  per  annum,  and  N.  August  admitted  as  a  partner 
In  July,  1858,  Dr.  James  E.  Williams  succeeded  Mr.  Ruffin  in  the  firm,  and  took 
editorial  charge  until  July,  1861,  when  the  publication  was  suspended  through  the 
e&cts  of  the  war.  February  1,  1867,  the  publication  was  resumed  by  Charles  B. 
Williams,  as  editor  and  proprietor,  and  at  the  end  of  the  year  it  was  united  with 
'*  The  Farmer,"  and  is  now  issued  as  the  "  Southern  Planter  and  Fanner." 

The  Farmers'  Qnzette  and  Industrial  Jmfe»,  Richmond,  Va. — ^Monthly  j  octaTO, 
32  pages ;  91  50  per  annum ;  S.  Bassett  French^  editor  and  proprietor.  Estab- 
lished July  1;  1868. 

GS0S6IA. 

The  Soufliern  CulUvaior^  Athens,  Ga. — ^Monthly  j  octavo,  32  pages  exclusive 
of  advertisements;  $2  per  annum j  Wm.  &  W.  S.  Jones,  editors  and  proprie- 
tors. Established  in  1843,  at  Augusta,  Goorria,  by  J.  W.  and  W.  S.  Jones. 
In  1860  it  was  purchased  by  D.  Redmond,  and  in  1864  by  Wm.  N.  White,  of 
Athens,  Georgia,  whether  it  was  removed.  At  the  close  of  1867  it  passed  into 
the  hands  of  the  present  proprietors.  From  1843  to  1844  the  Cultivator  was 
edited  by  J.  W.  Jones  j  1844  to  1847  by  James  Camak ;  1847  to  1852  by  Dr. 
D.  Leej  1852  to  1859  by  Lee  and  Redmond;  1859  to  1864  by  Redmond  and 
Howard  ;  1864  to  1867  by  Redmond  and  Wliite ;  1867  to  1868  by  Remond 
and  Camak  ;  and  from  January,  1868,  by  the  present  editors. 

TJie  Rural  Southerner^  Atlanta,  Ga, — Monthly;  octavo,  24  pages;  $1  per 
annum ;  Miller  and  Bailey,  publisher ;  Samuel  A.  Echols,  editor.  Established 
March  1,  1868. 

MISSISSIPPI. 

TJie  Model  Farmery  Gormihj'Mm, — Semi-monthly;  octavo,  16  pages;  issued 
the  1st  and  15th;  $2  per  annum;  Key  &  Barr,  publishers  and  proprietors; 
Thomas  J.  Key,  editor.    Established  March,  1868. 

LOXTISIANA. 

The  Soutltem  Rurdlistj  Tangipahoa,  La. — ^Monthly ;  octavo,  32  pages ;  $1  60 
per  annum;  H.  A.  Swasey,  M.  D.,  editor  and  proprietor;  E.  F.  Russell,  asso- 
ciate editor.    Established  in  1867. 

IBK2inB8SSE. 

The  Southern  Farmer,  Memphis,  Tenn. — ^Monthly;  quarto,  24  pages;  $2  per 
annum ;  The  Southwestern  Publishing  Companv,  publishers ;  Dr.  M.  W.  Phil- 
ips, chief  editor,  assisted  by  Professor  E.  W.  Hilgard,  P.  J.  Berckmans,  Geo. 
W.  Gift,  Geo.  Husmann,  C.  C.  Langdon,  J.  Van  Buren,  and  D.  L.  Adair.  Estab- 
lished January,  1867,  by  Dr.  M.  W.  Phillips. 

The  Dixie  Farmer j  Columbia,  Tenn. — Weekly;  double  octavo,  16  pages; 

S3   per  annum;   Nicholson  &  Williams,   publishers  and  proprietors;    Hunter 

'  Nicholson,  editor.     Established  April  15, 1868,  by  Hunter  Nicholson,  editor,  and 

W.  S.  Bliss  &  Company,  publishers.     Subsequently  R.  W.  Williams  purchased 

an  interest,  making  the  firm  as  above. 

KEXTUCKY. 

The  Industrial  and  Commercial  Gaaette,  Loidsville,  Ky.— Weekly;  quarto; 
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C3  per  anumn ;    J.  H.  Turner,  pnbliBher  and  proprietor ;  O.  S.  Leavitt,  editor. 
H^stablished  November  25,  1865,  by  the  present  proprietor. 

The  Farmers^  H(me  Journal^  Lexington,  Ky. — Weekly;  quarto j  $3  per 
cimain ;  James  J.  Miller,  editor  and  proprietor.    Established  in  1867. 

OHIO. 

The  Ohio  Farmer^  Cleveland,  Ohio. — Weekly ;  qaarto,  16  pa^es ;  $2  per 
annum ;  S.  D.  Harris,  editor  and  proprietor ;  George  £.  Blakelee  and  Mrs. 
Helen  L.  Bostwick,  associate  editors.  Established  in  January,  1852,  by  Thomas 
Brown.  In  1862  it  passed  into  the  hands  of  Mr.  Harris.  In  June,  1867,  the 
"  Ohio  Cultivator  "  was  merged  into  the  "  Farmer,"  under  the  present  manage- 
ment. 

The  Farmer^  Chronicle,  Columbus,  Ohio. — ^Weekly;  quarto,  16  pages;  $2 
per  annum ;  J.  W.  Dwyer  &  Wm.  H.  Busbey,  editors  and  proprietors ;  &•  S. 
Innis,  i^ricultural  editor.     Established  January,  1868. 

The  Sorgo  Journal  and  Farm  Machinist^  Cincinnati,  Ohio. — ^Monthly ;  octavo, 
24  pages ;  50  cents  per  annum  -,  Blymyer,  Norton  &  Company,  publishers  and 
proprietors;  Wm.  C lough,  editor.  Established  January,  1863,  by  Wm.  H. 
Clark,  with  Mr.  Clough  as  editor.  In  1864  it  was  purchased  by  the  present 
proprietors.     This  journal  is  especially  devoted  to  the  culture  of  sorghum. 

The  American  Farmer^  Magazine,  Cincinnati,  Ohio. — Monthly ;  octavo,  32 
pages ;  $1  50  per  annum.  Issued  the  20th  of  each  month.  Charles  S.  Burnett, 
publisher.    Established  June,  1868. 

The  Buralisij  Cincinnati,  Ohio. — Monthly ;  $1  per  annum ;  J.  S.  Sheppard^ 
publisher.    Established  in  March,  1868. 

INDIAITA. 

The  Northwestern  Farmer,  Indianapolis,  Ind. — ^Monthly ;  quarto,  24  pages ; 
$1  50  per  annum,-  T.  A.  Bland  and  T.  B.  Taylor,  editors  and  proprietors. 
Established  December,  1865,  by  T.  A.  Bland. 

ILLINOIS. 

The  Prairie  Farmer,  Chicago,  111. — ^Weekly  j  quarto,  16  pages  j  $2  per  annum ; 
Prairie  Farmer  Company,  publishers  and  proprietors ;  Henry  D.  Emery,  W.  W. 
Corbett,  and  H.  T.  Thomas,  editors.  Established  January,  1841,  by  John  S. 
Wright,  and  issued  monthly  up  to  185<J,  when  it  was  changed  to  a  weekly.  In 
1858  the  paper  was  purchased  by  Emery  &  Company,  and  merged  into  **  Emery's 
Journal  of  Agriculture,''  under  the  combined  names.  In  1859  the  ''  Journal  of 
Agriculture  "  was  dropped  from  the  title,  and  tho  paper  changed  to  the  present 
form. 

The  Western  Eurcd,  Chicago,  111.,  and  Detroit,  Mich. — ^Weekly;  quarto; 
$2  50  per  annum.  This  journal  is  published  simultaneously  at  Chicago,  Illinois, 
and  Detroit,  Michigan.  H.  N.  F.  Lewis,  editor  and  proprietor ;  G.  E.  Morrow, 
Chicago,  and  Edward  Mason,  Detroit,  associate  editors.  Established  September 
1,  1864,  at  Detroit,  the  Michigan  Farmer  being  merged  therein. 

The  Rural  Messengert  Chicago,  III. — ^Monthly;  quarto,  16  pages j  $1  per 
annum;  Josiah  Bonham,  editor  and  proprietor.     Established  January  1,  1868. 

TJie  Rural  West,  Quincy,  111. — Monthly;  $1  per  annum;  T.  M.  Eogers, 
publisher  and  proprietor.    Established  in  1868. 

WISCONSLBT. 

The  Wisconsin  Farmer,  Madison,  Wis. — ^Weekly ;  quarto ;  $2  per  annum. 
W.  B.  Davis,  publisher  and  proprietor.  Established  in  1849,  by  Mark  Miller 
as  a  monthly.  It  was  subsequently  owned  by  Powers  &  Spinner,  and  J.  W. 
Hoyt,  and  in  1860  was  purchased  by  the  present  proprietor,  who,  in  1867, 
changed  it  to  a  weeldy  journal. 
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The  Northern  Farmer,  Fond  du  Ldc,  Wis. — ^Monthly  j  double  octavo,  16  pages ; 
$1  per  annum ;  Fred.  D.  Carson,  editor  and  proprietor.  Established  Janaaiy, 
1863,  by  E.  H.  Jones  &  Brother,  at  50  cents  per  annDm.  In  January,  1867, 
the  size  was  increased  and  the  price  advanced,  and  in  December  the  paper  was 
purchased  by  the  present  proprietors. 

icmrxESOTA. 

Tlie  Farmer^  Union,  Minneapolis,  Minn. — ^Monthly ;  50  cents  per  annum ; 
W.  A.  Nimocks,  publisher ;  John  H.  Stevens,  editor.  Establishea  August  1, 
1867. 

IOWA. 

The  Iowa  Homestead  and  Hortktdturiat,  Des  Moines,  Iowa. — Weekly ;  quarto ; 
92  50  per  annum;  Mark  M411er,  editor  and  proprietor.     Established  in  1856. 

MISSOXTBI. 

Colmaris  Bural  World  and  VdRey  Farmer,  St.  Louis,  Mo. — Weekly;  double 
octavo,  16  pages;  $2  per  annum;  Norman  J.  Colman,  editor  and  proprietor; 
Wm.  Muir  and  G.  W.  Murtfeldt,  associate  editors.  Established  in  '1849,  as  a 
monthly ;  subsequently  published  semi-monthly,  and  now  issued  weekly. 

The  Journal  qf  Agriculture,  St.  Louis,  Mo. — ^Weekly ;  double  octavo,  16 
..^es ;  $2  per  annum ;  L.  D.  Morse  &  Company,  publishers  and  proprietors ; 
I.  D.  Morse,  editor.  Established  in  1866,  by  Plant  &  Brother,  as  the  "  Farm- 
ers' Advertiser ;"  issued  monthly.  At  the  beginning  of  1867  Mr.  Morse  assumed 
editorial  charge,  and  the  paper  was  enlarged  and  published  semi-monthly.  In 
November,  1867,  it  passed  into  the  hands  of  the  present  proprietors,  who  changed 
the  title  to  the  "  Journal  of  Agriculture,"  and  in  January,  1 868,  made  it  a  weekly 
publication.  • 

Tlie  American  Entomologist^  St.  Louis,  Mo. — Monthly ;  octavo ;  $1  per  annum  j 
R.  P.  Studloy  &  Company,  publishers;  Benjamin  D.  Walsh  and  0.  V.  Eiley, 
editors.    Established  September  1,  1868. 

KANSAS. 

TJie  Kansas  Farmer,  Leavenworth,  K^ansas. — ^Monthly ;  double  octavo,  16 
pages ;  $1  per  annum ;  G.  T.  Anthony  and  G.  A.  Crawford,  editors. 

CALUPOK^OA. 

The  California  Farmer,  San  Francisco,  Cal.— Weekly ;  large  quarto;  $5  per 
annum ;  Warren  &;  Company,  publishers ;  Colonel  Warren,  editor.  Established 
In  1853,  by  the  present  proprietors. 


COTTON  UNDER  HIGH  CULTURE. 


By  George  W.  Gift,  Memphis,  Tenn. 


If  the  production  of  cotton  is  to  be  continued,  it  must  be  under  some  system 
which  will  secure  an  adequate  return  for  the  capital  invested  in  the  enterprise, 
as  well  as  food,  clothes,  and  wages  for  the  laborers,  which  is  not  possible  under 
the  present  routine. 

Cotton  is  now  cultivated  under  a  very  slovenly  system,  if  it  can  be  called  a 
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system.  No  maQuree  axe  used,  the  first  ploughing  soarcely  exceeds  two  iocbee  in 
depth,  and  the  after  cultivation  is  often  deiayt^  at  the  critioal  time,  ontil  tba 
crop  is  materially  injured  by  being  crowded  by  grass.  Under  this  system, 
I  think  a  yield  of  three  bales  to  the  hand  a  large  estimate,  with  not  enough  pco- 
vifiions — plain  bread  and  meat — to  support  employes  and  feed  teams.  Now, 
when  these  three  bales  have  netted  but  $200,  it  will  require  but  little  skill  in 
figmres  to  determine  that  there  is  no  money  in  suck  a  business. 

Cotton  is  a  great  staple,  however ;  all  the  civilized  world  demands  it  Its  sole 
is  ready  and  certain,  and  at  prices  whiph  would  be  very  remunerative,  if  it  were 
cultivated  in  a  rational  manner ;  and  it  is  the  purpose  of  this  paper  to  oon- 
tribute,  in  some  degree,  to  such  Improvement.  In  what  may  be  said  I  will 
advance  no  untried  theory,  but  bo  guided  solely  by  the  lights  of  experience. 

Dr.  N.  B.  Cloud,  of  Alabama,  some  years  wnce,  reported  a  yield  of  5,975 
pounds  of  seed  cotton  from  one  acre  of  fine  upland,  manured  with  5,000  bu^els 
of  barnyard  compost.  From  my  knowledge  of  such  lands,  I  should  judge  that 
the  clear  gain  from  manuring  w&s  fully  5,500  pounds  of  seed  cotton,  equal  to 
1,700  pounds  of  lint,  (counting  3^  pounds  of  8ee<l  cotton  for  one  of  lint,)  worth 
now  about  $425,  net  1  Total  yield  of  the  acre,  1,810  pounds  lint»  worth  S452. 
On  good,  deep,  upland  loam,  a  much  smaller  quantity  of  manure,  coupled  with 
thorou^  culture,  would  probably  have  brought  about  the  same  result. 

Mr.  David  Dickson  of  Hancock  county,  Georgia,  says,  in  tlie  Southern  Cul- 
tivator: 

My  last  crop  of  cotton,  under  the  old  system,  was  grown  on  960  acres.  I  made  810  bales. 
The  greatest  amount  I  erer  made  per  acre  was  on  four  acres  of  upland.  I  used  400  pounds 
guano,  with  the  usual  quantitnr  of  salt  and  plaster  for  tomipSf  and  fed  them  off  on  the  lot. 
The  following  spring  I  added  100  pounds  guano,  100  pounds  dissolved  bones,  100  pounds 
salt,  and  50  ponnds  plaster  per  acre,  and  put  in  cotton.  The  crop  was  4,300  pounds  sesd  cot- 
ton per  acre.' 

From  the  four  acres  the  crop  was  16,800  pounds  seed  cotton,  equal  to  5,150 
pounds  lint ;  worth  now  $1,287,  net !  or  nearly  $322  per  acre — a  sum  quite  equal 
to  the  profits  of  some  market  gardens  in  the  neighborhood  of  cities,  where'  the 
lands  are  valued  at  $1,000  per  acre.  The  same  gentleman  says, "in  a  later  com- 
munication : 

The  land  (a  lot  of  16  acres)  is  good,  pine  land,  and  has  boeu  under  the  plongh  nearly  70 
years,  and  as  many  as  55  years  in  cotton.  About  12  years  ago  it  was  sown  in  oats,  with  200 
pounds  gnano  and  bones,  mixed  with  salt  and  plaster,  and  made  30  or  35  bushels  per  acre ; 
all  fed  off  by  turning  stock  in  the  field.  Four  years  ago,  1  left  it  uncultivated  until  the  mid- 
dle of  July,  there  was  then  a  heavy  growth  ot  weeds  on  it,  just  grown.  I  turned  them  in, 
and  dropped  peas  in  every  third  furrow.  The  result  was  a  heavy  crop  of  vines,  and  at  least 
15  bushels  of  peas  per  acre.  These  were  fed  off  by  beef  cattle.  *  •  *  It  was  planted 
in  cotton  in  1866.  •  •  •  i  commenced  the  third  day  of  May,  (18G7,)  with  two  horses,  to 
prepare  the  land,  and  applied  to  each  acre  250  pounds  soluble  bones,  165  pounds  No.  1  Peru- 
vian guano,  and  100  pounds  plaster,  dropped  in  the  bottom  of  the  furrow.  •  •  *  j  faired 
the  picking  of  most  of  it  at  40  cents  per  lUO  pounds.  The  lot  averaged  about  3,000  pounds 
per  acre,  but  owing  to  a  storm,  and  other  causes,  I  gathered  only  about  2,700  pounds,  which 
will  make  two  good  bales  per  acre.  In  the  lot  was  a  potato  patch,  which  had  been  twice 
manured  and  mulched  with  straw.  I  think  that  portion  made  at  the  rate  of  6,000  pounds  per 
acre.  The  next  best  place  was  about  one  acre  of  old  pine  field,  first  year,  which  made  about 
5,000  pounds.  The  cotton  would  have  been  better,  planted  10th  April.  •  •  •  I  found, 
during  the  wet  weather,  where  most  manure  was  put  it  stood  the  rain  best  •  »  *  Below 
is  the  cost  of  one  acre : 

Cost  of  manure  at  plantation $17  00 

Horse  two  days  at  oue  dollar  per  day ' 2  00 

Plough  hand,  two  days,  at  50  cents /      1  00 

Hoe  hand,  two  days,  at  50  cents 1  00 

Dropping  seed 25 

Picking.. 10  80 

Total 38  05 
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Against  this  small  oaday  stands  a  credit  of  2,700  poouds  seed  cotton,  equal 
to  818  pounds  lint,  worth  <204;  a  clear  profit  of  1 171  95  per  acre,  or  32,751  20 
^ain,  on  a  field  of  16  acres.  I  wish  the  reader  to  bear  it  partionlorly  in  mind 
tiiat  this  was  done  in  1867,  the  identical  year  in  which  so  many  thousands  were 
ruined.     They  neither  used  manures  nor  ploughed  with  two  horses. 

As  an  additional  and  crowning  evidence  of  what  may  be  achieved;  I  mention 
that  Mr.  Dickson  sent  to  the  Cultivator  a  stalk  of  C/Otton,  but  three  feet  high, 
which  had  upon  it  623  matured  bolls.  In  Georgia  uplands  it  is  estimated  that 
100  bolls  make  a  pound  of  seed  cotton.  Consequently  this  single  stalk  yielded 
6J  pounds.  Reckoning  a  crop  to  stand  3  by  5  feet,  we  would  have  2,904  stalks 
to  the  acre,  which  would  yield  15,188  pounds  seed  cotton,  or  4,560  pounds  lint, 
worth  now  81,140,  net.  I  may  be  met  by  the  sceptic  with  the  assertion  that 
this  enormous  production  was  due  to  accident,  or  extraordinary  care  and  treat- 
ment. I  deny  the  accidental  part,  and,  if  it  was  due  to  hiffh  feeding,  will  it  not 
gy  to  feed  whole  crops  in  the  same  manner?  Mr.  Peter  Henderson,  of  South 
Tgen,  New  Jersey,  tells  us  that  in  order  to  take  profitable  crops  of  vegetables 
from  his  gardens  he  underdrains  by  3  feet  drains,  placed  15  feet  asunder; 
thoroughly  subsoils  once  in  4  years;  ploughs  to  a  depth  of  12  or  14  inches 
annually ;  and  each  year  lays  on  a  dressing  of  manure  equal  to  75  tons,  or  of  bone 
dust  2,000  pounds  per  acre ;  and  yet  he  does  not  claim  so  great  a  profit  as  $1,140 
per  acre,  and  his  lands  are  worth  probably  not  less  than  (2,000  per  acre.  Plant 
cotton  on  such  land,  and,  my  word  for  it,  cotton  is  yet  king — the  most  profitable 
plant  yet  grown  by  man  on  a  large  scale. 

The  exclusive  system  of  cotton  planting  must  give  way  to  a  mixed  system  of 
farming.  Each  and  every  farm  must  be  made  more  than  self-sustaining  as  regards 
provision  crops,  looking  to  cotton  for  the  profits.  The  area  of  cultivation  must 
be  reduced ;  a  thorough  rotation  of  crops  practiced,  stock  raised,  and  manures 
carefully  saved,  housed,  and  composted.  Deep,  thorough,  and  careful  tillage 
must  succeed  the  present  shallow  and  slovenly  culture.  When  these  conditions 
are  fulfilled  we  will  become  independent  as  regards  our  food  crops,  and  the  pro- 
duction  of  cotton  will  rapidly  increase  from  year  to  year. 

To  treat  land  so  as  to  obtain  tho  greatest  maximum  crops  would  require  a  very 
considerable  outlay  of  capital,  which  our  people  have  not.  But  I  insist  that 
our  lands  may  be  brought  up  to  the  paying  level  by  judicious  rotation  of  crops, 
and  by  saving  and  utilizing  the  vast  quantities  of  manures  which  now  go  utterly 
to  waste. 

The  rotation  I  would  recommend  is  that  of  five  fields :  First,  all  the  manure 
for  cotton,  the  land  to  be  thoroughly  subsoiled  and  properly  tilled ;  second, 
com  after  cotton,  manured  in  the  hill  with  ashes  and  such  cotton  seeds  as  are 
not  fed  to  stock ;  third,  wheat  after  com,  to  be  seeded  with  red  clover  or  mixed 
grasses,  and  allowed  to  wait  its  turn  in  the  five  years'  shift.  Returning,  the 
clover  sod  to  be  broken  in  the  fall,  and  the  land  thoroaghly  subsoiled  in  the 
spring,  manured  and  prepared  for  cotton,  and  so  on  as  before.  Under  this  sys- 
tem we  may  expect  the  greatest  yield  of  all  oops,  and  with  the  easiest  cultiva^ 
tion.  Crab  grass,  the  cotton  farmer's  greatest  enemy,  perishes  where  the  land 
is  not  cultivated  continuously.  Following  grain  and  the  rasses  we  find  this 
pest  exterminated.  Cotton  exhausting  land  but  little,  and  the  culture  being 
'^  clean,"  we  have  every  right  to  expect  after  it  a  bountiful  com  crop,  and  there- 
after good  wheat  and  gross.  I  would  not  have  more  tium  25  acres  under  this 
system  to  each  reliable  hand  employed.  From  every  acre  we  got  food  for  stock. 
Cotton  seeds,  as  oil  cake  or  cooked,  are  of  great  value  as  food  for  cattle,  reckoned 
in  £ngland,  when  decorticated,  as  eqnal,  if  not  superior,  to  the  richest  grain. 
From  the  other  crops  we  have  com  and  fodder,  straw,  bran,  and  hay.  Hence, 
under  jadicious  management,  with  stock  enough  to  consume  the  products  of  the 
place,  the  amount  of  manure  for  the  ootton  land  t^onld  not  fall  short  of  SO  tons 
per  acre  per  annum ;  enough  to  bring  the  crop  up  equal  to  that  of  Mr.  Dick- 
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8on's  four-acro  lot;  or,  we  ^vill  say,  10  bales  of  cotton  to  the  band;  not  an 
nnnsnal  prodnction  on  the  rich  bottom  lands  of  the  Mississippi  and  Yazoo  prior 
to  the  war.  The  following  estimate  of  receipts  and  expenses  for  25  aores  may 
serve  to  farther  illnstrate  the  system 

RECEIPTS. 

10  bales  cotton,  at  $100 $1, 000 

300  bushels  com,  at50  cents 150 

125  bushels  wheat,  at  82 250 

10  tons  hay,  at  $20 200 

Total  receipts 1, 600 

EXPEXDIXUBBS. 

Wages  and  board  of  one  hand #250 

Help  at  haymaking,  cotton  picking,  and  hai*vest 60 

Feed  of  team,  two  mules,  per  annum 125 

Seeds,  &c 40 

Wear  and  tear,  and  repairs 25 

Total  expenditures 500 

Net  profits 1, 100 

According  to  this  system  we  are  sure  of  a  living  and  some  money.  As  we  are 
going  now  we  are  pushed  to  get  the  former  and  Imve  none  of  the  latter.  Before 
closing,  I  may  say  that  this  system  is  based  upon  the  theory  of  reliable  and  intel- 
Ugent  labor,  and  ample  protection  for  crops  and  stock. 


SOUTHERN  AGRICULTURE. 


The  whole  country  is  desirous  of  knowing  the  present  and  prospective  con- 
dition of  agriculture  in  the  States  which  were  directly  involved  in  the  rebellion 
and  resultant  emancipation.  The  people  of  those  States  are  presumed  to  be 
still  more  anxious  for  a  speedy  return  of  agricultural  and  general  prosperity. 
The  more  intelligent  and  pn^ressive  are  folly  aware  that  such  prosperity  mast 
come  through  means  and  agencies  adapted  to  the  changed  circumstances  sur- 
rounding southern  industxy.  From  the  first  moment  permitting  the  slightest 
action  of  this  department,  unremitting  efibrts  have  been  made,  so  far  as  means 
and  facilities  wei-e  at  hand  for  the  work,  to  ascertain  the  pressing  wants  of  this 
section,  to  furnish  information  and  adVice  suited  to  the  exigencies  of  the  case 
and  to  initiate  a  new  era  in  the  histoiy  of  its  productive  industry. 

In  the  hope  of  obtaining  facts  of  importance,  and  learning  the  views  of  the 
most  practical  men  of  the  south,  the  following  queries  were  directed  to  our  reg- 
ular corps  of  reporters  and  agricultural  editors,  and  planters  distinguished  in 
their  vocation : 

1.  Prior  to  1860,  what  percentage  of  acreage  actually  cultivated  in  your  State 
was  annually  planted  in  cotton  f  l^lease  make  this  an  avei-age  for  a  series  of 
vears. 

2.  What  percentage  was  in  com  ? 

3.  What  was  the  prevailing  mode  of  culture,  product  of  ginned  cotton  per 
acre  and  per  hand,  and  profit  of  the  crop! 
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4.  What  were  the  prices  of  labor  per  annum,  in  1860,  oi*  men ;  of  women ;  of 
youth  of  14  years? 

5.  What  were  the  prices  for  the  same  classes  in  January,  1567  f 

6.  What  are  the  contract  prices  of  the  same  cLissos  for  the  present  year  t 

7.  What  changes  in  modes  of  culture,  size  of  plantations,  and  contracts  for 
labor,  have  been  made  since  1860,  with  comparative  production  and  profit! 
Please  giye  an'  accurate  idea  of  the  terms  of  di^erent  contracts,  and  indicate  the 
comparative  prevalency  of  each. 

8.  Please  give  individual  cases  of  improved  modes  of  cultmre,  with  successful 
results,  including  the  name  of  proprietor,  number  of  acres,  mode  and  amount  of 
culture,  kind  and  quantity  of  fertilizers,  and  product  of  ginned  cotton,  with  cost 
per  pound. 

9.  Give  instances  of  cotton  planting  by  colored  men,  with  results. 

10.  What  circumstances  affect  the  compamtivo  profit  of  large  and  small 
plantations,  and  what  number  of  hands  would  bo  likely  to  prove  most  profitable  t 

11.  Give  name  and  description  of  different  agricultni-al  implements  now  in  use. 

12.  What  facts  have  y©u  tending  to  illustrate  pmctically  the  saving  of  labor, 
reduction  of  cost  of  culture,  or  increase  of  production  and  profit,  by  the  use  of 
improved  implements  of  husbandry  ? 

13.  The  culture  of  what  crops  promises  to  pay  better  than  cotton  planting ; 
and  the  reason  why  t 

14.  What  are  the  inducements  to  stock-growing,  and  improvement  of  breeds 
of  stock  t 

15.  What  suggestions  would  you  commend  to  your  neighboring  planters  as  to 
the  enrichment  of  their  fields,  the  variety  and  proportion  of  crops  to  be  cultivated, 
the  improvement  of  their  neighborhood,  and  advance  in  values  of  lands  ?  What 
home  resources  for  fertilization  are  available,  as  marls,  lime,  gypsum,  &c.  f 

The  responses  to  these  inquiries  afford  the  most  gratifying  evidences  of  a  strong 
desire  for  improvement  in  agricultural  processes,  and  the  dissemination  of  just 
views  of  true  agricultural  economy.  They  are  generally  jfiill,  and  often  elaborate 
in  the  expression  of  individual  views.  While  their  hints  towards  improvement 
are  locally  suggested  and  various,  there  is  less  divergence  in  spirit,  and  an  actually 
nearer  approach  to  unity  than  could  have  been  expected  in  the  chaotic  state  in 
which  all  social  and  industnal  elements  of  the  south  now  exist.  In  the  brief 
space  allotted  to  this  article  it  ^nll  be  impossible  to^make  many  extracts  from 
correspondence.  The  returns  are  necessarily  so  nearly  alike  that  repetition  can 
only  be  avoided  by  giving,  in  condensed  form,  an  average  expression  of  the 
statements  and  recommendations  of  all.  The  department  is  under  great  obliga- 
tions for  the  care  and  fidelity  with  which  its  inquiries  were  met,  and  has  filed  for 
special  and  local  reference  all  matter  connected  with  the  subject 

ACBEA6E  IK  COTTOK  AKD  COBK. 

The  twin  crops  of  the  south,  cotton  and  com,  have  monopolized  its  tilled  laud, 
crowded  out  the  grasses  which  are  essential  to  permanent  success  in  agriculture, 
and  left  100,000,000  acres  of  "old  fields"  to  tne  greed  of  hungry  broom  sedge 
and  insatiable  pines.  In  a  small  section  of  South  Garolinaand  Georgia  170,000,000 
pounds  of  rice  have  been  grown;  in  Louisiana  220,000  hogsheads  of  sugar 
were  made  upon  a  narrow  margin  of  river  land  in  a  few  of  the  loxnci  parishes 
of  the  State ;  and  a  moiety  of  wheat  was  harvested,  two  or  throe  bushels  only 
to  each  inhabitant  of  the  cotton  States.  A  beggarly  list  of  other  pro- 
ducts might  be  specified,  all  occupying  a  percentage  of  the  cultivated  area 
scarcely  computable.  Cotton  and  com  have  been  planted  in  four-fifths  of 
the  tilled  lands  of  the  cotton  States,  and  a  large  portion  of  the  either  fifth, 
assigned  to  other  CK)ps,  has  been  found  in  the  mountain  sections  of  Ten- 
nessee, the  Carolinas,  and  Georgia,    The  best  soils  of  the  Gulf  region  have 
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been  so  ezcloaively  given  tip  to  theee  iavonte  crops  thatin  plantations  of  hnndreda 
of  acres  scarcely  a  single  acre  has  been  permitted  to  produce  anything  else. 

An  effort  waflmade  to  ascertain  approximately  the  proportion  which  these  oops 
have  respectively  borne  in  former  yean  to  the  total  acreage  actually  tilled  each 
year,  and  from  the  county  returns  the  following  averages  are  calculated : 


States. 


North  Carolina. 
South  Carolina 

G«orfi^a 

Alabama 

Miaaiflftippl  — 

I#ooiaiana 

Teraa 

Arkansas 

Tennessee 

Average 


Cotton. 


Per  ctnl. 


44 


Com. 


PtT  cent. 


20 

46 

37 

4D 

43 

40 

47 

37 

53 

36 

56 

30 

44 

36 

45 

37 

16 

48 

38 


The  great  fertility  of  Louisiana  lands^  mainly  Mississippi  bottoms,  places  that 
State  at  the  head  of  the  list,  as  to  excessive  cotton  acreage,  after  making  Ml 
allowance  for  cane  culture.  It  is  lowest  on  the  com  list  on  account  of  the  facility 
of  obtifining  com  from  tlxe  western  States ;  Mississippi  stands  next,  both  in  excess 
of  cotton  and  deficiency  of  com.  A  verification  of  this  estimate  may  be  obtained 
from  the  census  figures,  which  give  21  bushels  of  com  for  each  bale  of  cotton  in 
Louisiana,  and  24  bushels  for  one  bale  in  Mississippi.  The  difference  in  acreage 
is  still  more  apparent  in  view  of  the  larger  average  yield  of  com  in  Louisiana. 
As  appears  from  the  table  the  relative  positions  of  the  States  are  as  follows ; 
cotton,  Louisiana,  Mississippi,  Alabama,  Arkansas,  Texas,  Georgia,  South  Caro- 
lina, iTorth  Carolina,  Tennessee;  com,  Tennessee,  North  Carolina,  South 
Carolina,  Georgia,  Arkaasas,  Alabama,  Texas,  Mississippi,  Louisiana.  The 
laBt  is  first ;  Tennessee,  once  the  first  corn  State  in  the  Union,  heads  the  list,  and 
it  is  curious  to  observe  that  the  others  follow  in  order  exactly  the  reverse  of  that 
of  the  cotton  list,  except  in  the  displacement  of  Texas. 

MODE  OF  CTJLTimB  AND  PBODUCT. 

The  mode  of  culture  before  the  war  is  too  well  known  to  require  extended 
description.  It  consisted  of  ploughing  in  beds  of  four  to  six  furrows  each,  more 
or  less,  in  accordance  with  the  size  of  the  ploughs  and  the  desired  distance 
between  the  rows,  sowing  thickly  in  a  drill  opened  in  the  centre  of  the  bed,  at 
the  rate  of  two  or  more  bushels  of  seed  per  acre,  covering  with  a  strip  of  board 
(screwed  to  the  foot  of  a  common  shovel  or  scooter  plough)  made  concave  on  the 
under  surface,  to  fit  the  crest  of  the  ridge,  with  sharp  bevelled  edges,  a  device 
which  leaves  a  slight  elevation  to  prevent  saturation  with  water  and  dresses  neatly 
the  surface  of  the  ridge ;  chopping  out  the  surplus  plants  and  all  weeds  on  the 
ppearance  of  the  third  or  fourth  leaf,  with  the  hoe,  followed  by  a  plough  to  round 
jp  the  ridge  and  cover  weeds,  or  preceded  by  it  when  the  field  is  so  rough  as  to 
expose  the  plants  to  the  liability  of  being  covered  and  smothered ;  ploughing 
again,  and  bringing  to  "a  stand''  with  the  hoe  by  leaving  two  plants  (where 
but  one  is  eventually  allowed  to  remain ;)  and  at  "the  intervals  of  20  days  con- 
tinuing to  plough  less  deeply  and  closely  to  the  plants  each  time,  cleaning  up 
with  the  hoe  any  remaining  patches  of  grass,  and  keeping  the  surface  of  the 
ridge  clean,  mellow,  and  smoothly  rounded. 

The  minor  details  of  the  culture  vary  with  the  circumstances  of  soil  or  season 
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and  the  peculiar  views  of  the  planter,  bnt  its  niiun  features  are  nearly  invariable, 
and  are  founded  on  the  practice  of  the  best  cultivators. 

No  radical  change  in  the  order  of  this  culture,  or  in  the  general  character  of 
its  proces8e6,<^is  looked  for,  though  positive  or  marked  changes  are  highly  desir« 
able  in  thoroughness  and  economy  of  culture  j  nor  are  persons  hitherto  unac- 
quainted with  cotton-planting  expected  to  succeed  best  in  it.  The  wisest  of  the 
old  planters  are  the  most  successful  cotton-growers ;  they  are  borrowing  sugges- 
tions from  other  branches  of  agriculture,  accepting  hints  of  economy,  and  adopt- 
inj?  labor-saving  appliances,  and  they  are  reaping  substantial  benefits  from  their 
e^rts  in  perfectmg  and  improving  the  old  practices ;  but  the  masses  are  not  follow- 
ing except  in  squids,  slowly  and  far  behind.  Many  new-comers,  alter  a  season 
or  two  of  trial,  and  sometimes  sad  experience,  learn  the  business  and  infuse  into 
it  new  energy  and  elements  of  success. 

There  are  other  questions  involvinff  the  management  and  economy  of  labor, 
improvement  in  farm  machinery  ana  enrichment  of  soils,  upon  the  solution  of 
which  depends  the  profit  of  cotton  production,  to  a  far  greater  extent  than  upon 
the  order  and  peculiar  mode  of  planting  and  cultivating ;  yet,  small  changes  in 
these  particulars  will  eventually  facilitate  and  cheapen  the  processes  of  cotton 
culture.  The  practice  of  sowing  by  hand,  now  in  so  general  use,  will  give  place 
to  seed  planters,  and  the  covering  will  be  accomplished  simultaneously.  The 
present  modes  of  covering  are  various,  some  of  them  rude;  they  include  the 
concave  board,  the  notched  block,  a  forked  plough  or  arrangement  of  two  scoot* 
ers,  the  harrow,  and  a  plough  followed  by  a  blo(£,  to  obviate  the  effects  of  deep 
covering.  The  improvements  needed  in  ploughs  will  be  considered  in  another 
chapter. 

Yield. — ^The  average  yield  of  cotton  per  acre  has  never  been  ascertained  by 
an  actual  census.  As  with  com  and  wheat,  the  real  average  is  not  half  the  pro- 
duct commonly  realized  by  the  best  cultivators,  and  not  one-fourth  the  quantity 
a  good  soil,  rightly  managed,  is  capable  of  producing.  The  local  returns  upon  thui 
point  are  quite  full,  and  doubtless  nearly  correct,  though  probably  too  high  rather 
than  under  statement.  Averaging  them,  with  due  regard  to  prominence  of  States 
and  sections  of  States  in  this  production,*  the  following  table  is  obtained,  show- 
ing the  estimated  average  product  per  acre,  and  the  average  product  per  "handi" 
or  laborer : 


States. 


Product 
per  acre. 


Product 
per  band. 


North  Carolina 
Sooth  Carolina 

Georgia 

Florida 

Alabama 

MiBsisfiippi 

Lonisiana. 

Texas , 

Aikansas 

Tennessee  .... 

Average 


Pounds, 
160 
145 
170 
165 
175 
195 
250 
225 
240 
165 


Pounds* 
1,475 
1,400 
1,550 
1,525 
1,620 
1,896 
2,200 
2,150 
2,176 
1,640 


190 


1,750 


This  exhibit  places  the  States  in  the  following  order,  as  to  yield  per  acre : 
Louisiana,  Arkansas,  Texas,  Mississippi,  Alabama,  Georgia,  Florida,  Tennessee, 
North  Carolina,  South  Carolina.    The  plantations  in  the  first  two  States  are 

*  For  iDstance»  of  86  counties  in  Tennessee,  scv celj  one-third  have  ever  produced  cotton 
as  a  market  crop,  and  the  largest  portion  of  the  yield  of  any  year  is  obtained  from  half  a 
dozen  counties. 
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mostly  Missifisippi  bottoms,  unsurpassed  for  Htncss  in  Iho  world.  The  Texas  cot- 
'  ton  fields  are  on  the  Red  River  bottoms,  and  alluvial  soils  of  other  river  valleys 
of  southern  Texas.  Mississippi  has  cotton  lands  on  the  Miss:  esippi,  Big  Blacky 
and  Yazoo  rivers,  as  good  as  the  best  of  Louisiana  or  Texas,  and  also  hajs 
thousands  of  acres  in  the  eastern  and  southern  parts  of  the  State,  of  moderate 
fertility,  which  tend  to  reduce  her  average.  Alabama  naturally  comes  next  in 
order,  and  the  Carolinas,  with  the  most  depleted,  ravaged,  and  depopulated  cot- 
ton plantations  of  the  country,  close  the  Ust.  The  highest  average  is  but  half 
a  modem  bale,  the  lowest  less  than  a  third,  and  the  general  average,  190  pound?, 
is  quite  as  large  a  figure  as  the. truth  will  warrant 

Some  of  the  most  productive  counties  on  the  Mississippi  .river  report  10  bales 
per  hand,  or  4,800  pounds,  or  almost  three  times  as  much  as  the  general  ayer- 
age ;  and  the  same  localities  cultivate  additionally  to  the  hand,  five  acres  in  com, 
yielding  35  bushels  each. 

The  order  of  the  average  product  per  hand  in  the  several  States  corresponds 
with  the  prodiicts  per  acre  of  each^  except  Tennessee.  The  general  average 
per  hand,  1,750  pounds,  makes  the  average  cotton  area  per  hand  between  nine 
and  ten  acres. 

PRICES  OF  LABOK. 

The  retnms  relative  to  the  prices  of  labor  in  ]  860,  and  for  the  last  two  y^uet, 
are  of  much  interest,  showing  the  effect  of  fluctuations  in  value  of  products,  the 
difference  in  productive  value  of  soils,  the  result  of  local  competition  for  labor, 
and  other  causes. 

In  the  following  table  of  wages  per  annum,  rations  and  clothing  are  inohided 
with  the  money  in  1860,  rations  without  clothing  in  1867.  The  rations  oonsist 
principally  of  baoon  and  meal ;  three  and  a  half  pounds  of  the  former,  and  a 
peck  of  tiie  latter.  The  clothing  comprised  two  suits  of  summer  clothes,  two 
pairs  of  shoes  or  one  of  boots,  and  sometimes  a  pair  of  blankets.  In  the  tetaa 
^^yoath'^  are  included  children  of  both  sexes,  of  not  less  than  fourteen  years. 
There  is  difficolty  in  obtaining  strictly  true  averages,  from  the  differing  oondi- 
tions  in  employment  of  labor,  and  the  uncertainty  that  a  return  fully  represents 
all  such  peculiarities,  but  the  result  suffices  to  show  the  feverish  excitement  in 
cotton-planting  in  the  beginning  of  1867,  along  the  Mississippi  river,  in  Ten- 
nessee, Texas,  and  Georgia,  and  the  collapse  of  a  year  later,  when  prices  ruled 
low,  a  burdensome  tax  was  imposed,  loss  and  bankruptcy  were  rife,  and  gloom 
overspread  the  planting  community.    The  table  is  as  follows : 


186a 

1867. 

1868. 

states. 

Men. 

Women. 

YouUi. 

Men. 

Women. 

routb. 

Men. 

Women. 

YoBth. 

Vlrglfaltt 

105 

46 

39 

109 

43 

46 

102 

41 

49 

North  Garolic. 

110 

49 

50 

104 

45 

47 

89 

4L 

S9 

SoathCaroli. 

103 

55 

43 

100 

55 

43 

93 

52 

42 

Georgia 

124 

75 

57 

125 

65 

46 

83 

55 

47 

Florida 

130 

60 

65 

139 

85 

59 

97 

50 

44 

AlalMuna 

138 

89 

66 

117 

71 

53 

87 

50 

40 

Miulalppi...-     

166 

ICO 

71 

149 

93 

61 

90 

66 

40 

Lotii^aaiir -   

171 

120 

78 

150 

104 

65 

.  104 

75 

60 

Tffzns  • -- 

166 
170 
121 

109 
108 
63 

80 
£0 

GO 

139 
158 
136 

84 
94 
C7 

67 
78 
65 

130 
115 
109 

72 
75 

51 

65 

Arkarmui ... 

67 

TttnPQMM 

45 

Wages. — The  payment  of  wages — a  plan  tried  extensively  in  1866 — gen- 
erally proved  unprofitable,  the  Ireedmen  being  inclined  to  use  too  freely  their 
newly-found  liberty,  and  planters  were  generally  quite  as  little  at  home  in  the 
management  of  free  labor.  Much  of  the  labor  was  inefficient;  idleness  became 
contagious)  of  a  more  malignant  type  in  proportion  to  increase  of  nmnbeni  work- 
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ing  together,  crops  were  neglected,  npbraidings  and  threats  sometimes  followed, 
and  the  cotton  fields  were  in  many  cases  left  in  the  lurch  at  the  critical  season 
of  picking.  Other  plans  had  l»een  followed,  and  promised  to  be  more  exten- 
sively adopted.     One  of  these  was 

Benting. — The  rent  is  sometimes  agreed  to  be  pmd  in  money,  but  generally 
in  a  stipulated  portion  of  the  crop,  usually  one-third.  In  parts  of  Texas,  one- 
fourth  of  cotton  and  one-third  of  grain  crops,  is  a  common  rent.  In  some  parts 
of  Tennessee,  as  in  Polk  county,  more  farms  are  taken  for  i*ent  than  on  shares. 
It  is  assorted  that  persons  renting  good  lands  ''  at  halves,''  often  do  better  than 
to  get  two-thirds  of  the  produce  of  poor  farms. 

The  most  prevalent  and  popular  mode  of  contracting  proprietors  and  laborers  is— 

Working  upon  shares, — Great  diversity  has  existed  in  the  form  and  character 
of  contracts.  Few  freedmen  have  means  to  provision  themselves,  and  exceed- 
ingly rare  are  the  cases  in  which  they  can  obtain  credit  for  any  supplies  what* 
ever.  Therefore,  %vhether  they  engage  to  furnish  rations  with  their  labor,  or  half 
of  the  feed  for  horses  or  mules,  these  supplies  are  all  charged,  the  aggregate  to 
be  deducted  from  their  share  of  gross  retoms.  The  mode  of  contracting  pre- 
ferred in  1867,  in  South  Carolina,  required  the  payment  of  one-third  of  the  crop 
to  the  laborer,  who  furnished  his  own  rations.  A  similar  arrangement  was 
common  in  Georgia,  where,  also,  many  plantations  were  rented  n>r  half,  all 
expenses  to  be  borne  equally  by  planter  and  laborers.  In  some  parts  of  Florida^ 
labor  was  furnished  with  all  supplies  except  clothing,  and  paid  one-fourth  of  the 
crop,  or  one-third  of  the  crop  without  rations.  In  Marengo  county,  Alabama, 
a  region  of  fine  plantations,  one-fbnrth  for  labor  is  the  rule,  or  one-third  without 
lationB  \  and  similar  rates  are  offered  for  the  cultivation  of  other  rich  soils  in 
Alabama,  Mississippi,  and  further  west,  while  somewhat  better  tenns  are  given 
to  labor  in  less  productive  locations.  In  Amite,  Mississippi,  labor  and  board 
are  made  equivalent  to  farm  and  stock ;  in  Greenville,  Mississippi,  one-fourth  is 
paid  for  labor,  one-third  for  labor  furnishing  its  own  supplies,  and  one-half  if 
the  expense  of  forage  is  shared  by  the  laborer ;  in  the  vicinity  of  Louisville, 
three-tenths  of  the  crop  is  given  for  labor ;  on  the  Yazoo  river,  one-fourth  of  the 
gross  product  is  paid  for  labor  furnished  with  rations ;  in  Tippah,  Mississippi,  the 
farm  tools  and  stock  are  an  eouivalent  for  labor,  rations,  and  feed. 

Profits  cf  labor, — ^The  results  of  planting  in  186G  and  1867  wore,  in  most 
cases,  disastrous  to  planters,  and  disappointing  to  laborer  working  on  shares.  In 
some  sections,  tho  entire  crop,  as  is  asserted  of  the  majority  of  plantations,  did 
not  suffice  to  pay  laborers  and  their  food  and  clothing,  yet  the  price  of  labor 
might  be  lower  than  in  1860,  though  it  would  have  been  higher,  but  for  its  com- 
parative inefficiency.  The  general  complaint  is,  that  labor  has  proved  unreli- 
able, unprofitable,  and  vexatious.  There  is  no  doubt  that  frecdmen's  labor,  in 
this  transition  period,  has  yielded  lower  results  than  the  compulsory  labor  of 
1860.  This  was  to  be  expected.  To  presume  that  ignorant  slaves,  herded  in 
masses,  released  from  all  control  except  the  roslraints  of  statute  law,  should  at 
once  become  models  of  indostry,  frugality,  and  foresight,  is  to  accredit  to  them 
a  higher  wisdom  than  could  be  expected  of  their  masters  in  their  new  relations. 

Both  parties  have  muchto  learn,  many  errors  of  policy  or  practice  to  renounce, 
and  success  to  win,  by  a  better  undei'standing  of  tho  means  for  attaining  it 
This  correspondence  has  proved  such  success  attainable,  and  already  attained  by 
a  few  persons,  who  not  only  had  the  confidence  of  their  laborers,  but  directed 
and  supervised  their  labor,  with  a  full  understanding  of  the  altered  conditions 
of  cotton-planting,  and  a  high  appreciation  of  the  required  changes  in  its 
economy. 

It  has  been  declared  by  representative  southern  men  that  negro  labor  is  the 

best  on  the  continent.    It  is  best  in  the  south  at  present,  because,  rude  aa  it 

may  be,  it  is  almost  the  only  skilled  labor  for  cotton  culture.    When  white  men, 

in  any  considerable  nnmbers,  become  practically  acquainted  with  the  processes 
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of  cotton-growing,  tlieir  labor  will  probably  prove  saperior.  A  very  few  white 
men  in  the  cotton  section  are  engaged  in  the  labors  of  agricnltnre.  When  the 
absurd  prejndico  of  the  poor  man  against  the  labor  necessary  to  raise  him  to  com- 
fort and  competency  no  longer  ^ds  a  place  in  the  bosom  of  the  white  mao, 
there  will  be  no  lack  of  production  for  home  supply,  or  for  export,  and  the  waste 
places  will  bo  built  up,  and  prosperity  and  abcmdanoe  will  bless  the  land. 

CHA^'6SS   IX  CULTUBE  AKD  MANAGBKEirr. 

It  would  be  gratifying  to  be  able  to  say  that  better  culture,  greater  economy 
in  agricultm*al  processes,  a  general  practice  of  fertilization,  and  a  thorough  adap 
tatiou  to  changed  conditions  have  already  obtained ;  yet  it  would  be  absurd  to 
expect  it  at  once  or  under  existing  circumstances.  It  is  enough  to  know  that  an 
unusual  spirit  of  energy  is  awakened,  which  has  already  begun  to  yield  valuable 
fruits,  here  and  there,  at  isolated  points  throughout  the  southern  States.  The 
agricultural  mind  is  wakeful  and  active.  Intelligent  and  practical  wiiteis 
enrich  the  agricultural  press  with  advanced  ideas.  In  the  Carolinas  and  Georgia 
commercial  and  artificial  fertilizers  are  used  to  a  very  great  and  increasing  extent, 
and  their  comparative  value,  mode  of  application,  and  results  upon  different  aoilfly 
are  more  eagerly  canvassed  than  ever  before.  It  is  but  fair  to  say  that  peooxuary 
inability  has  proved  a  bar  to  improvement  dictated  by  the  deliberate  judgment 
of  many  planters. 

An  instance  or  two  of  successful  planting  will  serve  as  an  example  of  progiees, 
to  which  the  most  conservative  are  compelled  to  look.  The  gentleman  men- 
tioned by  Benjamin  T.  Harris^  our  correspondent  in  Hancock  county,  Georgia^  in 
the  following  extract,  has  long  been  known  as  an  exponent  of  high  cultmre : 

David  Dickson,  of  this  county,  has  produced  the  most  successful  results  in  Rowing  eom, 
eottoD,  wheat,  oats,  potatoes,  d^.,  on  a  large  scale,  for  the  last  20  years,  of  any  one  in  Uiis 
vicinity.  He  originated  the  mode  which  he  has  so  sucoessfiilly  puisaed  and  which  is  now 
generally  followed.  It  is  peculiar  only  in  the  fact  that  he  gives  more  distance,  both  to  com 
and  cotton,  than  was  formerly  given ;  that  he  has  used  more  commercial  manures,  ploughed 
deeper  in  the  preparation  of  the  ground,  cultivated  shallower,  and  with  more  care  for  the 
voung  plant,  especially,  and  more  land  per  hand  and  per  horse,  than  our  planters  genersUy 
have  done.  It  is  but  lust  to  him  to  add  that  these  results  were  obtuned  with  more  satiafiM- 
tion  to  himself  and  laborers  than  is  often  found  on  other  plantations.  He  uses  Peravian 
guano,  bone-dust,  plaster  and  salt,  combined  or  mixed,  under  his  own  watchful  eye,  with 
such  domestic  manures  as  can  be  economically  raised  and  applied.  He  made,  in  former 
years,  from  3,000  to  5,000  pounds  of  ginned  cotton  to  the  hand,  with  a  superabundance  of 
com,  pork,  beef,  wheat,  oats,  potatoes,  cheese,  watermelons,  ^kc,  d^c,  for  iiis  own  use  and 
for  the  use  of  his  negroes,  and  to  sell  to  others  who  were  not  so  fortunate.  Like  all  otben  in 
the  country,  ho  cannot  now  produce  the  same  results  with  the  same  number  of  laborers. 

Mr.  Dickson  pulverizes  the  soil  thoroughly  in  preparation  for  cotton^  and 
manures  an  acre  ^when  expecting  the  best  results)  with  160  pounds  guano,  240 
pounds  dissolved  bonesj  100  pounds  salt,  and  160  pounds  plaster,  thoroughly 
mixed,  costing  about  $16,  the  mixture  deposited  in  an  eight-inch  furrow,  wnioh 
IB  covered  with  a  long  scooter  running  deeply  on  each  side,  leaving  a  rich  and 
mellow  seed-bed.  Ho  cultivates  cleanly  with  sweeps  and  uses  the  hoes  once  or 
twice.  His  crops  are  remarkably  reliable,  the  most  destructive  casualties  caus- 
ing only  partial  failures ;  and  though  he  often  suffers  from  worms  or  drought, 
he  rarely  gets  less  than  a  bale  per  acre,  and  oftenor  obtains  nearly  two.  Mr.  Dick- 
son purchased,  in  1867,  Peruvian  guano  to  the  amount  of  $12,000,  and  found  tho 
investment  a  profitable  one.  Whether  this  profit  might  not  have  been  more 
cheaply  obtained  by  making  at  least  a  portion  of  these  fertilizers  upon  the  farm 
is  a  question  pregnant  \vith  meaning  to  southern  farm  era. 

James  Davison,  of  Greene  county,  Geoi^ia,  experimented  quite  extensively 
last  year  with  stable  manure  and  several  of  the  commercial  fertilizers.  The 
experiment  with  Peruvian  guano  increased  the  yield  140  per  cent,  when  com- 
pared with  the  yield  fix)m  the  same  quantity  of  land  without  fertilizers.     Gammon 

od  ash^R  and  palt  £jave  an  increa,se  of  200  per  rent. 
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Large  results  have  been  obtained  upon  poor  eoila  by  fertiKzers.  An  mstance 
is  reported  from  Onslow  county,  North  Carolina,  of  a  product  of  2,700  pounds  of 
seed  cotton,  or  about  800  pounds  of  lint  from  one  acre.  The  cotton  was  culti- 
vated in  the  usual  way,  the  land  highly  manured  with  a  compost  manure  con- 
taining a  large  ]>ercentage  of  stable  manure.  Other  cases  are  reported  from  "  the 
old  north  State."  A.  B.  Davis,  of  Carteret  county,  produced  in  1867,  from  an 
acre  of  land,  2,300  pounds  of  seed-cotton,  using  for  manure  fish  only,  which  he 
caught  himself.  Calvin  Tucker,  of  Pitt  county,  also  produced  from  one  acre 
2,300  pounds  of  seed  cotton,  using  barn-yard  manure,  shell  lime,  and  Jeached 
ashes.  J.  T.  Pearson,  of  Wayne  oonnty,  produced  from  one  acre  2,200  pounds 
of  seed  cotton,  using  with  barn-yard  manure,  cotton-seed  and  Baugh's  super- 
phosphate of  lime.  R.  W.  Pellotier,  of  Lenoir  county,  produced  from  one  acre 
2,061  pounds  seed  cotton.  The  mode  of  cultivation  in  these  cases  was  not  unusual, 
the  increased  yield  being  mainly  due  to  the  fertilizers  used.  The  season  was  an 
unfavorable  one,  and  the  yield  would  have  been  much  larger  in  a  good  season. 
Instances  are  given  of  similar  increase  of  production  in  other  farm  crops,  aa  the 
cereals  and  roots. 

B.  F.  Ward,  of  Butts  county,  Georgia,  gives  his  experience  in  the  management 
of  freedmen  as  follows : 

In  1806  I  eavo  my  laborers,  all  negroes,  $120  as  wages  to  men,  and  $75  to  women  and 
boys,  and  fea  them.  Some  worked  as  well  as  I  wished  ;  about  one-third  wonld  not  work 
unleM  I  was  present,  and  then  not  cheerfully  or  woU.  I  lost  my  provisions  of  com  and  meat, 
and  made  about  enough  cotton  to  pay  them  their  wages  in  fiiU.  I  settled  with  them  faiily; 
all  were  satisfied,  and  wanted  to  stay  another  year.  They  were  all  worked  together.  I 
selected  for  the  next  crop;  those  with  families  who  worked  well,  and  turned  off  the  drones.  1 
kept  married  men  altogether.  I  had  a  great  many  applications  to  hire,  .which  gtive  me 
choice  of  the  laborers  around,  and  got  as  many  as  I  wanted  to  work  my  land.  I  then  divided 
them  into  squads  and  families,  or  let  them  make  selections  of  their  own  co-workers.  I 
measured  off  to  each  squad  a  portion  of  land,  and  gave  a  mule  to  each  two  workers.  I  (rave 
them  one-half  the  corn  and  fodder,  peas,  potatoes,  sorghum,  melons,  and  half  the  dried  peaches, 
and  one-third  of  the  cotton.  I  fea  the  plough  stock,  and  they  fed  themselves  and  found  their 
own  clothing.  They  went  to  work  very  earnestly.  The  heads  of  squads  were  good  practical 
farmers.  I  had  rented  a  portion  of  the  land  to  white  laborers,  and  I  was  soon  enabled  togvt 
np  a  good  state  of  excitement  and  ambition  to  excel  iu  the  quantity  of  crops  to  be  made.  The 
negroes  worked  well,  and  made  good  crops.  Some  made  300  or  400  bushels  of  com  to  the 
hand,  and  some  from  three  to  five  bales  of  cotton  per  capita,  besides  largo  quantities  of  pota- 
toes, and  about  250  gallons  of  sirup  in  all.  We  sold  over  700  pounds  of  dried  peachea, 
besides  what  was  kept  for  home  consumption.  They  were  to  famish  their  own  provisions, 
but  by  about  the  middle  of  June  all  except  two  had  applied  to  me  for  meat,  and  some  for 
corn,  and  some  for  both.  I  referred  them  to  our  contract ;  they  acknowledged  its  terms,  but 
said  it  took  more  to  feed  them  than  they  thought  for ;  they  had  ^*  cat  up  all  their  meat,  and 
their  monry  was  all  gone  too.*'  I  had  to  supply  them  or  lose  the  crop ;  I  furnished  them*  of 
course.  They  did  very  little  after  the  crop  was  laid  by  imtil  time  to  gather  it.  They  finished 
gathering  before  Christmas. 

The  following  from  R.  H.  Sprino^er,  of  Carroll  county,  Georgia,  furnishes 
another  illustration  of  the  benefits  derived  from  judicious  management  of  co- 
operative freedmen : 

In  1866  I  employed  freedmen  and  gave  tliem  ono*third  of  all  that  was  made.  I  furnished 
everything — land,  tools,  horses,  seed,  &c.,  but  I  found  that  was  hardly  enough,  although 
they  worked  well.  In  J 867  I  gave  them  one-half,  and  only  furnished  the  land  and  stock, 
and  fed  the  stock,  they  being  at  all  other  expense.  They  repair  my  fences,  clean  out  my 
dit<.-hei«,  and  keep  tho  plantation  in  good  order.  This  plan  worked  well.-  My  plantation 
looks  better  than  ever  Ijclore;  tho  freedmen  work  brttor,  and  make  an  abundance  to  supply 
themselves  and  families.  I  am  at  but  little  trouble,  and,  if  anything,  they  are  working  better 
this  year  than  ever.  They  repair  and  keep  up  the  plantation  at  times  when  they  woald  do 
nothing  clae  ;  therefore  it  is  no  expense  to  them  but  labor,  and  a  great  saving  to  me.  I  will 
add  that  this  plan  is  being  rapidly  adopted  by  the  farmers  of  this  county.  Freedmen  would 
do  much  better  if  there  were  not  so  many  villiaus  prowling  over  tho  country  seeking  to 
swindle  the  negroes  out  of  their  hard-earned  wagos. 

Mr.  Springer  cultivates  cotton  at  the  cost  of  10  cents  per  pound,  getting  four 
bales  per  hand,  besides  grain,  peas,  potatoes,  and  other  crops. 
•   Dr.  Tanner,  in  the  same  county,  obtained  500  pounds  per  acre  on  very  poor 
land  by  the  use  of  stable  manure. 

Digitized  by  VjOOQIC 


420  AGRICULTURAL  REPORT. 

A  planter  of  Johnflon  county,  Georgia,  cultivates  1,500  acres,  with  fertilisers 
mado  by  snpplying  his  own  stables  with  pine  straw.  His  cotton  is  estimated  to 
cost  V>ut  {tix  cents  per  ponnd. 

Dr.  8.  P.  Bnmett,  of  Fort  Gaines,  Geoi^ia,  manured  25  acres  of  poor  pine 
land;  and  obtained  18  bales  of  500  pounds  each,  costing  six  cents  per  pound. 

In  Tatnall  county,  Georgia,  an  experiment  with  guano  resulted  as  follows : 
7  ruw8,  with  guano  under  the  ridge,  331  pounds;  7  rows,  with  an  equal  qnantitj 
on  the  surface,  246  pounds ;  7  rows,  without  guano,  104  pounds. 

The  product  of  the  soil  has  been  increased  one-third  in  Clarke  county,  Alabamn, 
by  the  use  of  superphosphate  of  lime. 

Albert  Grumpier,  near  Ghildersburg,  Talladega  coimty,  Alabama,. cultivates 
15  acres  per  hand,  10  in  cotton  and  5  in  com,  bedding  high,  manuring  in  the 
drill  with  a  compost  of  stable  manure  and  muck.  Ho  obtains  an  increase  of 
one-third  by  the  use  of  guano.  His  cotton  is  estimated  to  cost  11  to  12^  cents 
per  pound. 

Instances  of  intensive  culture  are  reported  in  Mississippi  and  other  States. 
Fertilizing  is  little  practiced  except  in  the  Atlantic  States.  The  alluvial  soils 
of  Alabama,  Mississippi,  Arkansas,  and  Texas,  are  practically  regarded  as  inex- 
haustible, and  are  cropped  continuously,  with  little  fear  of  exhaustion.  It  has 
not  been  discovered,  however,  that  manures  occasion  any  injury  in  such  locations. 

There  is  not  only  an  expressed  intention  of  diversifying  agiiculturo,  but  a  few 
are  making  efforts  in  that  dnrection,  neglecting  cotton,  or  wholly  discarding  it. 
Thomas  B.  Tennison,  of  Clark  county,  Arkansas,  illustrates  \ho  views  and 
practice  of  this  class : 

I  ciiltiTrato  about  80  acrts,  one-half  bottom  land,  the  other  rolliD^,  sand j  laod ;  about  40 
acres  in  fmit—applea,  peaiB,  peaches,  plums,  cherries,  and  a  general  variety  of  small  fratts, 
all  of  which  do  extremely  well  here.  I  have  a  barn,  cotton-gin,  mill,  wood-saw,  (cut-off,) 
sugar  mill,  and  evaporator,  sulky  plough,  double  shovels,  Collins  and  Co.*s  cut  steel  ploughs, 
GMdes'  harrow,  cotton  planter,  com  planter,  one  Aver^,  No.  8,  and,  perhaps,  one  bull  tongue. 

I  use  barn-yard  and  stable  manures,  incorporated  with  swamp  mnck.  1  have,  also,  a  Mnk 
of  shell  marl,  which  is  abundant  in  all  parts  of  this  county,  on  which  I  draw  oocasioDaUy. 
We  use  all  our  spare  cotton  seed,  also,  as  a  fertilizer.  I  find  by  experience  that  a  corn  crop 
can  bo  doubled  by  using  rotted  seed,  a  handfal  to  the  hill.  1  he  above  is  the  only  Sarm  I 
know  of  where  an  improved  implement  is  used,  or  has  a  barn  or  shelter  for  stock,  or  uses  a 
level  on  hillsides.  As  I  have  no  disposition  to  gamble,  or  invest  in  lotteries,  I  do  not  raise 
cotton. 

EveiT  variety  of  fann  product  for  use  and  for  sale,  fat  stock,  no  debts,  and  money  in  pocket, 
are  Indications  of  my  way  of  striking  a  balance  in  favor  of  the  improved  mode  and  imple- 
ments. 

PLANTOra  BT  COLOBED  MEN. 

The  general  tenor  of  information  upon  this  point  is  that  such  efforts  have 
usually  resulted  in  failure.  It  should  also  bo  remembered  that  failures  have  been 
more  numerous  than  successes  among  whites,  as  shovtn  by  the  same  returns. 
The  difficulties  to  be  encountered  have  been  not  only  worms,  excessive  rains, 
droughts,  floodS;  and  fields  overrun  with  pemicions  growths  of  neglected  years, 
but  inexperience  in  business  calculations,  a  proverbial  lack  of  foresight  in  the 
uneducated  plantation  negro,  a  prodigal  hospitality  while  a  pound  of  bacon  or  a 
bushel  of  isweet  potatoes  remains,  and  an  inability  to  appreciate  the  economic 
value  of  passing  time.  There  arc  instances  enough  of  thrift  and  foresight  to 
refute  the  proposition  that  the  race  is  and  must  be  incapable  of  business  mauago- 
mcnt,  when  time  and  opportunity  for  such  practical  education  shall  bo  enjoyed; 
at  the  same  time  it  is  shown  to  be  unwise,  in  view  of  the  overwhelming  evidenco 
of  their  present  unfitness  to  manage  plantations,  to  advocate  the  undertaking  of 
cotton  planting  or  general  farming  by  the  freedmen  generally.  If  there  are  any 
ambitious  enough  to  brave  the  risk,  with  money  enough  to  make  a  commencement, 
they  should  be  permitted  the  trial ;  but  the  *'  hands"  generally  should  be  eocoumgcii 
*o  work  for  wages  until  they  can  test  their  ability  to  manage  for  themselves,  nt 
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least  to  the  extent  of  oconomiziDg  their  earnings^  and  saving  a  surplos  for  the 
contingency  of  the  fotore  in  a  life  of  freedom. 

A  sufficient  nnmber  of  the  various  classes  of  reported  experiments  to  give  an 
aocnrate  idea  of  the  import  of  the  retnins  will  be  briefly  presented.  A  repug- 
nanoo  to  cotton  cnltnre  was  early  evinced,  wliich  i^ndered  it  difficult  at  first  to 
contract  for  their  labor^  and  prevented  engaging  in  it  on  their  own  account. 
They  knew  it  meant  work  from  January  to  Christmas,  and  work  was  not  the 
idea  of  freedom  which  they  had  i*eceived  from  the  inculcation  of  example  or 
the  teaching  of  observation ;  to  be  free  was  to  hunt  and  fish,  and  lounge  about 
the  county  town ;  to  tho  women  it  was  to  desert  out-door  employment,  and  ape, 
in  a  slight  decree,  the  fashions  and  habits  of  the  more  fortunate  white  race. 
Those  having  the  disposition  to  labor  were  encumbered  and  impeded  by  goesip- 
ing  idlers. 

Failures. — Among  the  many  cases  of  unsuccessful  planting  reported,  is  one  of 
a  black  man  in  Mississippi,  who  lost  S10,000  in  an  attempt  to  cultivate  cotton. 
Another  in  Amite  county,  Mississippi,  hii-ed  five  or  six  hands,  obtained  credit 
for  farm  stock  and  utensils,  and  in  two  years  was  left  in  debt  between  $1,000  and 
$2,000.  Another  in  the  same  county  who  had  formerly  managed  successfully  18 
hands  for  his  master,  and  who  was  deemed  an  intelligent  and  excellent  manager, 
went  to  work  with  a  force  of  17,  four  being  women,  and  three  youths  -,  rented  fertile 
bottom  land,  a^eeiug  to  pay  one-third  of  the  product  as  rent.  He  bought  of 
his  landlord  two  mules,  four  horses,  eight  cows,  and  borrowed  four  yoke  of  oxen,  a 
wagon,  1,200  pounds  of  bacon,  40  bushels  of  com,  3,000  pounds  of  fodder,,  and 
obtained  credit  for  $1,000.  He  Obtained  four  bales  of  cotton,  raised  no  com,  fod- 
der or  vegetables  'y  both  mules  were  dead  at  the  end  of  tho  year,  two  horses  were 
mn  off  and  sold,  two  yoke  of  oxen  reported  dead,  one  yoke  of  oxen  and  two 
horses  turned  over  to  the  landlord  so  poor  they  could  scaixsely  stand,  and  no  rent 
or  debts  were  paid,  and  $500  debt  was  further  incun*ed. 

Such  an  occunx^nce  as  the  following  has  been  common :  A  planter  who  had 
fnmished  a  yoke  of  oxen  and  a  cart  to  a  freedman,  who  had  fom*  children  to 
help  him  in  the  field,  seeing  him  on  his  'way  to  a  neighboring  village  with  a 
small  load  of  wood,  and  knowing  that  his  little  cotton  farm  was  rapidly  going 
to  grass,  asked  him,  "  How  is  this  f  "  Oh !  I  an  out  of  tobaccy,  and  am  gwine 
to  town  to  sell  a  load  of  wood."  His  wife  was  housekeeping,  and  his  four 
children  had  gone  fishing.  His  cows  brought  him  two  calves,  but  he  lost  both 
because  he  was  too  indolent  to  mow  a  small  quantity  of  hay  and  pea  vines.  The 
veteran  agricultural  editor,  Dr.  M.  W.  Phillips,  of  Mississippi,  gives  the  result 
of  extensive  observation,  declaring  that  the  freedman  may  have  a  third,  a  half, 
or  even  an  entire  interest  in  a  crop  he  is  cultivating,  and  if  any  one  will  give 
for  a  week,  or  for  a  single  day,  more  than  usual  rates  in  cash,  he  will  leave  the 
crop  in  the  grass,  and  earn  a  few  dollars  to  spend  "  for  some  trifle  that  would 
only  please  a  child."  In  portions  of  Arkansas,  it  is  asserted,  only  the  pboi-est 
hands  who  cannot  get  situations  set  up  for  themselves. 

From  Alabama  come  reports  that  their  management  of  farms  has  proved  33 
per  cent,  less  effective  than  that  of  whites  j  and  one  con-espondent  says  they  do 
not  produce  a  bale  to  the  hand. 

Reports  of  farming  by  freedmen  in  Avoyelles,  J^onisiana,  represent  the  colored 
managers  as  "  the  choice  of  the  ex-slaves ;"  that  "  they  work  steadily,  but  lack 
foresight,  as  in  their  race  generally."  A  correspondent  in  the  parish  of  East 
Feliciana,  Louisiana,  wiites : 

lu  everjr  instance  within  my  knowledge  whore  colored  men  have  attempted  to  raise  cotton, 
or  to  cultivate  any  other  product  whatever,  on  their  own  account,  they  have  entire!^  failed, 
and  those  famishing  them  with  sopplies  have  invariably  lost  money.  The  restraint  of  for- 
mer times  being  removed  they  are  not  vet  adapted  to  the  new  state  cf  things,  and  cannot 
bear  to  be  confined  to  regular  labor.  Tboir  dispositiun  is  to  be  contest  with  the  most  pre- 
carious subsistence ;  where  left  to  themselves  they  reside  in  hnts,  and  live  upon  small  game  and 
com  meal. 
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A  correspondent  in  Wasliington  county,  Mississippi,  where  the  soil  Is  as  fertile 
as  the  valley  of  the  Nile,  says  he  had  four  sqnads  of  freedmen  at  work,  each 
squad  consisting  of  ten  hands.  One  party  raised  31  hales  of  cotton;  a  second 
25 ;  a  third  22,  and  the  fourth  12,  all  averaging  430  pounds  each.  The  net 
proceeds  of  the  cotton  would  not  pay  the  expenses.  In  every  case  within 
his  knowledge  the  planter  having  his  work  done  for  a  share  of  the  crop  lost  money 
and  the  freedmen  were  unable  to  pay  for  what  was  fui-nished ;  and  all  independ 
ent  attempts  at  planting  by  freedmen  brought  them  into  debt.  Many  cases  are 
mentioned  of  industrious  men,  successful  managers  for  years,  under  direction  of  the 
masters,  who  had  failed  to  produce  enough  to  pay  expenses.  Many  writere  concur 
in  stating  that  they  do  not  know  of  an  instance  in  which  a  freedman  w^uld  have 
anything  left  after  paying  his  debts.  The  following  statement  concerns  a  region 
in  which  farming  is  more  diversified.  The  writer,  of  Stanley  county,  North 
Carolina,  gives  both  unpromising  and  favorable  data  upon  the  subject  : 

A  neighbor  was  keeping,  in  1860,  six  male  hands,  with  two  women,  and  three  or  four  children, 
on  8  plantation  containing  80  acres  of  bottom  land,  and  as  much  upland.  These  hands  and  tbeir 
oiverseer,  with  the  help  o?  six  head  of  mules  or  horses,  were  iu  the  habit  of  making  yearly  20 
bales  of  cotton,  150  barrels  of  com,  50  bushels  of  lyo,  besides  root:),  hay,  and  garden  vege- 
tables. Last  year  he  divided  liis  farm  into  three  lots,  gave  charge  of  one  lot  to  one  of  hia 
former  slaves,  the  most  intelligent  among  them,  who  has  a  wife  and  four  children  able  to  do 
good  work.  The  landlord  found  two  mules,  their  feed,  and  all  tho  necessary  implements. 
The  freedman  found  himself  and  family,  and  was  at  no  other  cxpenso.  The  whole  manage- 
ment  of  tho  crop  was  left  to  him.  A  second  lot  was  intrusted  to  two  good  hands,  with  their 
wives — also  two  mules,  as  with  the  first.  The  third  lot  was  left  to  tho  owner's  sou,  who  hired 
a  black  man  for  a  part  of  the  crop.  Tho  three  lots  were  tolerably  well  laid  off  as  to  equality 
of  fitness  for  the  crops  to  be  made.  One-half  of  the  ^p  was  the  stipulated  rent  Ail  went 
to  work,  each  left  to  his  own  judgment.  They  made  com,  wheat,  oats,  and  cotton.  I  went 
through  the  crop  several  times  while  it  was  growing.  A  worse  condition  of  things  had  never 
been  seen  on  the  premises  on  the  part  left  to  tho  management  of  the  freedmen.    The  small 

frain  in  many  places  was  choked  with  bushes  and  briars ;  the  grass  and  weeds  gained  and 
ept  the  upper  hand  everywhere.  At  the  close  of  the  year  tho  two  families  of  colored  peo- 
ple bad  maae  less  than  20  barrels  of  com  each,  30  bushels  of  wheat,  50  bushels  of  oats,  and 
two  bales  of  cotton  each.  The  owner V  son,  with  one  helper,  made  as  much  com,  wheat,  oats, 
and  cotton  as  the  other  two  sets  of  tenants  put  together.  The  whole  crop  was  not  worth 
more  than  half  the  value  of  the  crop  of  18G0.  The  colored  men  went  into  debt  so  largely 
for  provisions  and  otherwise,  that  but  a  few  bushels  of  the  com  and  wheat  falling  to  their 
share  was  left  them ;  the  price  of  the  cotton  was  nearly  all  absorbed  by  the  advances  made 
dorinff  the  year,  and  there  was  nothing  left  whereon  to  make  another  crop.  The  result  was 
that  of  their  own  accord  tho  colored  men  entreated  the  son  of  the  landlord  to  take  everything 
under  his  control.     On  that  condition  they  are  fanning  this  year  on  the  same  premises. 

On  the  contrary,  two  families  of  colored  people,  composedTof  six  hands,  two  women  and 
two  children,  undertook  to  make  a  crop  on  a  plantation  where  some  75  acres  of  middling  hot- 
lom  land  alternate  with  50  acres  of  upland.  They  worked  bravely,  listened  with  docility  to 
advice  in  regard  to  their  work,  and  the  result,  in  spite  of  adverse  seasons,  was  100  barrels  of 
com,  200  bushels  of  wheat,  lUO  bushels  of  oats,  25  bushels  of  peas,  75  bushels  of  potatoes, 
and  4,000  pounds  of  ginned  cotton.  The  value  of  that  crop  in  1860  would  have  been  $1,200, 
but  is  now  equal  to  Si, 800,  tho  half  of  which  falls  to  the  share  of  tho  freedmen,  as  per  con* 
tract.  They  farm  this  year  on  the  same  premises,  with  their  own  horses  and  feed,  and  pay 
the  landlord  such  rent  only  as  any  white  man  would  have  to  pay  under  the  same  circum- 
stances. 

Successes. — Comparatively  few  cases  are  mentioned.  Amonij  them  are  the  fol- 
lowing :  A  freedman  in  Johnson  county,  Georgia,  cultivated  with  his  own  hands 
25  acres  of  cotton,  and  made  15  bales  averaging  480  pounds  each. 

In  Lauderdale  county,  Mississippi,  an  intelligent  man  procured  two  horses  in 
1866  and  made  six  bales  of  cotton  on  rented  land,  coming  out  $100  in  debt.  He 
retained  the  same  hands  in  1867  and  made  nine  bales  cotton  and  was  S200  in 
arrears,  but  has  paid  off  old  scores  and  says  he  vnll  tiy  it  again.  lie  had  com 
and  forage  sufficient  for  the  season,  and  is  getting  a  stock  of  hogs  and  cattle. 
The  reporter  believes  he  will  eventually  succeed. 

An  Alabama  freedman  produced  600  pounds  of  cotton  on  a  small  farm  of  his 
own  by  working  in  leisure  hours  at  intervals  of  regular  service. 
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A  coireBpondent  in  EUk county,  Texaa,  writes: 

1  have  bad  10  or  12 segro  families caltiratipelaiid— generally  on  the  shares.  All  planted 
cotton.  Only  one  made  a  respectable  crop.  Ue  was  a  very  old  man,  formerly  a  foreman, 
and  off  tbno  acres  he  raised  turee  bales,  and  nicely  picked  it  so  as  to  class  a  strictly  *'  low 
middling"  in  market.  I  know  of  another  who  did  justice  to  his  cotton  crop.  He  is  a  neat 
farmer,  at.d  is  respected  by  all  who  know  him.  My  other  hands  hardly  averaged  TOOponnds 
of  seed  cotton  per  acre. 

A  frccdman  in  Georgia  cultivated  seven  acres  in  cotton  and  23  in  corn,  and 
three  in  other  crops,  with  bis  own  labor  and  that  of  one  horse.  The  work  was 
accomplished  with  ease.  The  com  and  cotton  he  kept  clean^  and  no  help  was 
required  or  delay  suffered. 

All  these  facts  show  many  difficulties  to  be  encountered,  valuable  capabilities 
to  be  improved,  and  a  splendid  opportunity  for  the  exercise  of  patience,  humanity, 
tact,  wisdom,  and  a  genius  for  reducing  order  out  of  chaos.  The  task  is  difficul  t— 
the  prospect  of  ultimate  success  hopefal. 

SIZE  OF  PLANTATIONS. 

The  views  of  correspondents  as  to  the  number  of  hands  most  profitably 
employed  on  a  plantation  generally  hinges  on  the  reliability  of  freedmen's  labor. 
If  pliuiters  could  obtain  and  profitably  manage  large  numbers,  most  of  them 
would  now,  in  obedience  to  the  prevailing  custom  of  the  country,  hire  as  many 
as  their  means  would  provide  for  or  their  land  would  keep  employed.  While 
many  intelligent  planters  deprecate  the  insane  pursuit  of  one  object,  tending  to 
decrease  the  value  of  one  product  and  enhance  the  price  ef  all  others,  the  great 
desire  for  immediate  returns,  and  the  general  ignorance  of  all  cropping,  except 
that  which  brings  cotton  and  com,  combined  to  make  cotton,  if  not  so  much  a 
specialty  as  formerly,  thie  grcfat  resource  still  for  ready  money.  Yet  all  are  com- 
pelled to  yield  to  the  fiat  of  inexorable  circumstances.  Large  planting  opera- 
tions have  been  tried  and  failed.  Smaller  undertakings  have  generally  succeeded ; 
and  small  farms,  cultivated  with  the  constant  supervision  of  an  intelligent  and 
industrious  owner,  bave  always  as  a  mle  brought  comfort  and  prosperity,  and 
always  will.  It  must  be  admitted,  however,  that  this  superior  profit  of  small 
farms  depends  on  the  greater  economy  of  labor  under  the  eye  of  the  farmer.  If 
it  is  possible,  as  it  may  not  now  be  generally  in  the  south,  to  secure  actual  per- 
formance of  service  in  full  proportion  to  the  number  employed,  the  larger  the 
farm  the  greater  the  profit.  As  ^^  ^^o  case  of  a  larce  hotel  or  manufactory, 
where  perfection  of  sj^stem  is  attained,  the  profit  would  be  increased  in  greater 
proportion  than  the  increase  of  acres  or  capital.  As  one  writer  remarks,  "  an 
engine  will  grind  the  meal,  gin  the  cotton,  and  do  the  sawing"  on  a  large  farm 
as  well  as  a  small  one.  The  answer  to  this  question,  therefore,  depends  not  only 
on  the  comparative  reliability  of  different  families  or  groups  of  fieedmen,  but  on 
the  farmer's  working  capital  and  his  capacity. 

The  estimates  of  the  proper  number  of  hands,  under  present  circumstances,  are 
quite  various,  as  might  be  anticipated.  Each  correspondent,  from  his  own  stand- 
point, reasons  plausibly,  and  perhaps  judges  accurately.  One  deems  30  a  profit- 
able number,  because  he  has  seen  30  managed  with  profit.  Another  in  his 
vicinity  has  witnessed  failure  on  large  plantations,  and  success  with  a  single 
family  or  two  of  freedmen,  and  he  suggests  three  or  four  unhesitatingly  j  others 
think  10  a  judicious  medium,  or  perhaps  15  or  20.  The  reasoning  on  this  point 
is  copious  and  interesting.     An  extract  or  two  only  can  be  given : 

The  congreffating^  of  a  lar?e  nnmhor  of  freedmen  on  large  plantations,  solely  with  a  view 
to  obtaining  their  labor,  and  as  much  of  it  as  possible,  with  toe  least  ontlay,  without  afford- 
ing  opportunity  for  education  and  moral  improvement,  has  lesulted  in  disagreement,  iosub- 
ordination  and  loss  to  all  parties  concerned.  A  few  colored  people  employed  by  a  white 
&mily,  or  in  a  neighborhood  where  there  are  hut  few  freedmen,  educate  themselves  rapidly, 
and  Mopt  the  habits  and  morals  of  the  whites  around  them. 
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Where  jealousies  or  qaanels  do  not  spring  from  associating  largo  nnmbers, 
many  complain  of  the  very  common  ovil  of  shirking,  as  in  the  following  homely 
bnt  unequivocal  terms; 

With  a  large  number  of  bands,  one  does  bad  work,  another  follows  suit,  until  all  get  to 
cheating — so  many  tbe  boss  can't  tell  wbo  doos  the  bad  work. 

A  correspondent  says :  ^'  The  less  the  better— better  if  none  at  all." 
Another  would  employ  a  large  number  upon  the  following  plan : 

I  would  state  that  my  hands  this  season  are  working  in  squads  of  from  three  to  tdne,  and 
if  I  was  able  I  would  divide  land  into  small  lots,  and  put  a  comfortable  house  on  each  loC* 
have  a  school  house  and  church  in  the  most  central  part,  and  I  would  compel  all  children  to 
go  to  school  and  pay  for  the  same  by  working  in  the  crop.  And  I  would  force  them  to  go 
to  school  and  to  work. 

The  instruments  used  in  cotton  culture  have  been  exceedingly  rude.  Until 
within  a  few  years,  most  of  them  have  been  made  in  neighbornood  blacksmith 
shops,  and  often  by  the  blacksmith  of  the  plantation,  in  a  style  which  was  the 
excess  of  bungling.  Some  of  the  implements  were  of  peculiar  form,  not  in  use 
in  other  sections  of  the  countir,  as  the  scooter,  or  bull-tongue,  a  straight  strip  of 
four-inch  bar  iron,  pointed  and  bent ;  and  the  sweep,  cleaning  and  stirring  from 
18  to  32  idches  of  suiface,  is  universally  popular.  These  implements  are,  doubt- 
less, susceptible  of  great  improvement ;  if  of  the  best  form,  they  can  be  far  more 
regular  in  curves  and  smoother  in  surface,  and  of  better  material,  working  with 
less  power,  and  lasting  longer.  Then  there  is  the  "  scraper,''  the  "half-sliovel," 
"  shovel,"  "  gopher,"  and  other  peculiar  forms  of  implements.  The  turning  plough, 
used  in  beddmg-up,  has  already  been  greatly  improved,  though  the  improvement 
has  not  been  suHiciently  disseminated.  Steel  ploughs  are  beginning  to  come  into 
use.  One  coiTcspondent  says  he  would  as  soon  think  of  using  an  iron  axe  as  a 
plough  all  iron.  A  great  variety  of  ploughs  is  reported,  of  local  or  general  popu- 
larity, as  the  "Collins,"  "Brinfy,"  "Avery,"  "Dodge,"  " Livingston,"  " Taylor," 
"Allen,"  "Calhoun,"  "Duvall."  "Miller,"  "Mohawk  Clipper,"  "Oai^y," 
"Watt,"  "Brooks"  subsoiler,  and  others.  Gang  ploughs  and  sulky  cultivators 
have  recently  been  introduced,  bnt  have  not  become  popular.  The  complaint  is 
made  that  they  "  do  not  kill  the  crab-grass"  and  thoroughly  clean  the  rows. 

The  opinion  is  expressed  by  some  coiTcspondents  that  greater  care  in  break- 
ing up  and  laying  off  the  land  would  facilitate  the  use  of  these  implements,  and 
ffrcatly  reduce  the  cost  of  cultivation-  Knox's  horse-hoo  is  popular  where  intro- 
duced.    The  Scovil  lioe  is  frequently  mentioned  very  favorably. 

Dr.  M.  W.  Phillips,  of  Mississippi,  in  discussing  the  economy  of  "cotton 
planters,"  says  ho  can  open  the  furrows,  and  drop  and  cover  as  many  acres  by 
the  use  of  this  implement  as  can  be  planted  by  double  the  force  in  the  old  way; 
and  also,  that  with  a  horse-hoe  he  can  cultivate  as  well  and  nearly  twice  as  much 
as  with  a  turning-plough.  Ho  believes  that  a  large  field  can  be  kept  cleaner 
with  the  sulky  cultivator  than  with  any  other  implement,  but  that  two  horses 
cannot  properly  prepare  land  enough  to  keep  it  going.  This  is  a  subject  of  great 
importance,  demanding  separate  and  full  discussion.  It  is  evident  that  a  great 
impetus  has  recently  been  given  to  the  use  of  improved  forms  of  implements; 
that  many  of  them  may  require  pailicular  adaptatioji  for  use  in  cotton  fields ; 
that  there  is  much  prejudice  yet  to  overcome  in  securing  their  general  introduc- 
tion 'y  and  that  they  are  destined  to  cheapen  the  cost  and  enhance  the  profit  of 
southern  agricultural  produotion. 

IS  COTTON  THE  MOST  PROFITABLE  CEOP  T 

In  districts  wheio  cotton  has  long  been  produced  ewjlusively,  the  predomina- 
ting opinion  is  that  it  is  the  most  profitable  crop.  In  localities  in  which  failure 
has  marked  the  record  of  the  last  two  years,  doubts  are  expressed  of  its  supori* 
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ority  in  this  respect.  Some  assert  that  "  anything  is  more  profitable."  Want 
of  experience  with  other  orops  has  evidently  inflaenced  the  opinions  of  many  in 
favor  of  this  staple  product. 

There  is  a  growing  tendency  to  enlarge  and  extend  into  new  districts  the  area 
of  sQgar-cano  planting.  Florkla  and  sonthem  Greorgia  are  regarded  as  promis- 
ing sections  for  this  purpose.  In  Oonecnh  county,  Alabama,  the  following  com- 
parison is  made : 

J.  M.  Melntire  plaotod  one  acre  in  sa^-cane,  and  20  in  cotton.  The  one  acre  in  cane 
made  seven  barrels  of  molasses,  at  $1  25  per  grallon,  and  1,000  stalks  for  seed,  altoflether 
worth  $400.  The  20  acres  in  cotton  made  six  bales,  which  sold  at  12^  cents  per  pouua,  and 
netted  $*J75.    The  cane  did  not  require  any  more  labor  than  one  acre  of  cotton. 

Eetums  from  Louisiana  indicate  a  reviv.al  of  the  sugar  interest,  and  point  to 
an  increase  of  100  per  cent,  in  1868  over  the  crop  of  1867.  In  the  parish  df 
Avoyelles,  last  year's  area  of  150  acres  of  canes  will  be  increased  to  600  aores, 
all  the  canes  being  reserved  for  planting. 

A.  correspondent  enthusiastically  claims  north  Louisiana  as  '^  the  best  grape 
and  peach  region  of  the  world,"  and  that  fruit  culture  will  displace  cotton-growing 
there.  Strawbenies  begin  to  ripen  by  the  23d  of  March ;  the  Scuppemong 
family  of  grapes  never  fails,  and  figs  are  prolific  and  hardy. 

The  Pdlma  Christi  (castor-oil  bean)  is  very  profitable  in  Texas*  It  grows 
spontaneously  in  some  parts  of  the  State.  The  Cameron  county  correspondent 
deems  it  the  crop  that  will  ultimately  enrich  the  Bio  Grande  valley.  Stock- 
growing  is  also  mentioned  as  promising  better  profit  than  the  prevailing  culture. 

The  average  product  per  acre — 190  pounds — as  deduced  from  these  returns^ 
is  not  a  very  remunerative  exhibit.  At  15  cents  per  pound,  an  acre  would  pro- 
duce $28  50,  and  each  laborer,  at  an  average  of  1,750  pounds,  would  ^^make" 
a  gross  earning  of  $262  50.  An  acre  of  wheat,  at  the  average  for  1867,  through- 
out the  United  States,  is  worth $23,  If  the  estimate  given  in  the  statistician's 
report  of  $33  per  acre,  based  upon  a  somewhat  higher  price  of  cotton  for  the 
past  year,  be  taken  for  this  comparison,  the  advantage  will  still  be  largely  on  the 
side  of  wheat,  in  view  of  the  wide  difference  in  the  labor  required  in  the  culture 
of  these  crops. 

^  wide  field  is  opened  for  comparison,  which  may  profitably  be  entered  in  the 
future.  It  is  safe  to  assert,  without  further  investigation,  that  cotton  will  alwavs 
constitute  a  profitable  element  in  the  future  system  of  farm  rotation  of  the  south. 

STOCK-GBOTVIXG. 

The  testimony  to  the  value  of  this  part  of  the  country  for  stock-growing  is 
voluminous  and  convincing.  Little  has  been  done  in  this  direction ;  the  preda- 
tory character  of  a  portion  of  the  population  has,  in  many  places,  reduced  the 
stock  of  hogs  and  sheep  to  a  minimum.  The  climate  and  products  of  this  region 
are,  in  many  respects,  admirably  suited  to  the  cheap  production  of  meat  and 
wool.  Swine  can  be  profitably  fattened  on  such  luxuries  as  peaches  and  sweet 
potatoes.  Of  the  entire  stock  of  domestic  animals,  iu  certain  sections  of  the  cot- 
ton States,  less  than  one  pound  in  every  hundred  is  produced  by  feed  furnished  by 
the  care  of  man.  In  the  area  between  the  Yazoo  and  Mississippi  rivers,  inhab- 
ited in  1860  by  less  than  ^,000  whites,  in  which  428,000  acres  were  in  cultiva- 
tion, there  wei*e  then  87,000  hogs^  10,980  sheep,  and  69,260  cattle,  all  raised 
without  care,  with  no  reference  to  a  market,  entirely  for  home  consumption. 
Fortunes  are  made  in  Texas  by  rearing  cattle  for  sale  at  $5  to  $10  per  head. 
That  the  business  of  stock -growing  will  be  greatly  extended  within  ten  years 
«and  bo  found  very  remunerative,  may  be  considei'ed  certain.  With  laws  for 
protection  against  the  ravages  of  dogs,  tho  south  can  easily  supply  the  entire 
country  with  wool,  and  funiisk  an  equal  amount  for  exportation  at  a  better  profit 
than  has  ever  been  obtained  in  the  culture  of  cotton. 
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RXTGGESTIONS  TOWARDS  nCPROVEMENT. 

Every  intelligent  con-espondent  presents  some  judicious  suggestions  of  improve 
ment,  in  accordanco  with  his  own  practical  education,  and  the  peculiar  circum- 
stanccs  of  his  neighborhood.  There  is  abundant  evidence  of  a  change  of  vie^rs, 
more  or  less  wisely  suited  to  changed  circumstances ;  and  with  all  the  diversity 
of  climates,  soils,  and  other  elements  of  production  in  agriculture,  which  influ- 
ence individual  opinions,  there  is  a  degree  of  unanimity  in  views  of  what  shall 
constitute  a  reformed  system  of  culture,  that  proves  uneningly  their  truth  and 
wisdom.  Adopting  them  so  far  as  they  appear  reasonable,  and  in  accordance 
with  the  true  principles  of  culture,  as  recognized  in  the  practice  of  scientific  farm- 
ers of  this  and  other  nations,  the  following  hints  for  the  agricultural  reconstruc- 
tion of  this  section  are  presented : 

Beduction  in  size  qf  farms.-^ln  all  countries  where  land  is  cheap,  there  is  a 
tendency  to  attempt  the  cultivation  of  too  larffe  an  area  in  proportion  to  capital 
and  labor — a  course  which  leads  to  impoverishment  and  ruin.  A  working  cap- 
ital of  850  to  $100  per  acre  is  required  in  England,  aside  from  the  value  of  the 
land,  which  is  seldom  owned  by  the  farmer.  In  the  south  the  landholder  should 
have  at  least  a  sum  equal  to  the  average  value  of  the  farms  of  that  section,  for 
expenses  of  stocking  and  working.  Stalling  either  in  sufficiency  of  money  or 
labor,  he  should  sell  land  enough  to  obtain  it,  whether  it  be  a  fourth,  half,  or  even 
three-fourths  of  his  present  farm.  Land  without  labor  is  worthless ;  and  if  the 
commg  of  laborers  is  awaited,  in  the  expectation  of  accruing  wealth  in  real  estate, 
while  the  owner  refuses  to  sell,  his  ultimate  loss  will  exceed  by  far  a  present  sac- 
rhice  of  half  his  estate. 

I>ii>ersity  in  production, — ^While  cotton  may  ever  be  a  prominent  crop,  it  should 
only  be  cultivated  as  one  of  several  products  for  exportation,  and  an  ample 
sufficiency  of  everything  consumed  upon  the  farm  should  be  grown  at  home. 
The  idea  that  southern  horses  should  be  obtained  from  Kentucky,  flour  from  Mis- 
souri, and  part  of  the  com  supply  from  Illinois,  has  been  a  curse  to  the  cotton 
States.  Specious  and  false  was  the  theory  of  reciprocity  of  material  interests  \ 
it  never  can  be  profitable  to  carry  bulky  agricultural  products  a  thousand  mQes, 
to  be  used  on  soils  as  rich  and  cheap  as  any  in  the  world,  at  an  expense  for  trans- 
portation far  exceeding  the  cost  of  production  at  the  place  of  consumption.  The 
variety  of  which  this  region  is  capable  is  truly  wonderful;  embracing  all  the 
cereals,  grasses,  vegetables,  and  fruits  of  the  temperate  zone,  with  many  of  the 
productions  of  the  tropics.  A  belt  extending  from  25''  to  39®  north  latitude, 
including  a  range  of  elevations  amounting  to  6,000  feet,  and  geological  forma- 
tions from  the  primitive  granite  to  alluvion  now  in  process  of  deposition,  cannot 
become  a  wealthy  region,  rich  by  persistence  in  the  culture  of  a  single  product. 

Sugar  production,  though  a  special  industry,  must  become,  from  the  necessities 
of  our  people,  as  also  from  the  adaptation  of  soil  and  climate  to  the  growth  of 
cane,  a  prominent,  growing,  and  profitable  interest,  which  should  not  be  neg- 
lected. It  promises  at  present  to  become,  within  three  years,  a  business  of  greater 
magnitude  than  in  1860. 

The  Ramie,  {Boshmeria  tenaoissimay)  a  fibre  of  superior  strength  and  beauty, 
is  upon  trial,  and  hopes  are  entertained  that  it  may  eventually  add  to  the  pro- 
ductive resources  of  this  region.  * 

The  production  of  cotton-seed,  castor  and  other  oils  should  bo  largely  extended. 

The  culture  of  grapes,  peaches,  olives,  figs,  oranges,  lemons,  bananas,  and. 
a  great  variety  of  other  fniitfl  of  the  semi-tropical  and  temperate  climates  is  des- 
tined to  afibrd  pleasant  and  profitable  occupation  to  a  large  number  of  people. 

Botation, — With  variety  of  crops  there  may  be  system  and  recuperation  in  • 

glace  of  the  present  waste  and  exhaustion.     Ruin  follows  continuous  planting  of 
oed  crops ;  the  soil  must  be  shaded  with  the  luxuriance  of  green  crops ;  grasses 
must  bo  furnished  to  stock  for  supplies,  both  of  meat  and  fertilizers.    Heretofore, 
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as  exhaustion  was  threatened,  "rest''  has  been  the  remedy — such  rest  as  attends 
the  growing  of  weeds  and  broom  sedge,  filling  the  soil  with  seeds  of  pernicious 
growth  and  roots  of  tenadoas  grasses  to  pjague  the  future  cultivator. 

The  rotation  should  include  but  one  year  of  cotton,  with  com  and  peas  and 
clover  and  other  crops,  varying  the  order  and  variety  according  to  soil  and  other 
dicumsraiiccs,  the  course  extending  four  or  five  years,  and  so  arranged  as  to  cover 
the  surface  with  green  crops  at  least  half  the  time.     A  correspondent  says :         / 

The  whole  of  eastern  Virginia  could  bo  renovated  in  six  years  if  fanners  had  energy  and 
moans  to  persevere  in  a  proper  system  of  rotation.  Instead  of  two  and  three  field  shifts, 
they  should  adopt  and  adhere  to  a  sis-field  rotation,  somewhat  as  follows:  Firsti  corn; 
second,  oats,  seeded  with  clover ;  third,  clover,  pastured  by  sheep  and  hogs ;  Fourth,  wheat, 
seeded  with  clover  and  orchard  grass ;  fifth,  hay ;  sixth,  pasture. 

Two  years  of  clover  to  one  each  of  corn  and  wheat,  are  suggested  as  a  proper 
rotation  by  conrespondents  in  western  Carolina.  Dr.  Phillips,  of  the  Southern 
Fanner,  would  place  three-fourths  of  the  land  in  pasture,  grow  roots  and  vege- 
tables for  stock,  and  three  acies  of  corn  for  every  one  of  cotton. 

Por  feeding  stock  and  fertilizing  the  soil,  the  cultivation  of  peas  promises 
better  than  that  of  com.  Peas,  sweet  potatoes,  and  clover  should  occupy  a 
prominent  place  in  the  rotation. 

Improved  culture. — In  former  years  culture  has  been  equivalent  to  careless 
scratching  of  the  surface  to  the  depth  of  two  and  a  half  inches,  more  or  less.  Deep 
thorough  culture  has  proved  as  beneficial,  in  the  few  instances  in  which  it  has 
been  practiced,  as  in  other  climates  and  soils.  The  case  of  David  Dickson,  of 
Georgia,  is  a  representative  one  upon  this  point. 

Horizontal  culture  and  hill-side  ditching  are  requisite  on  hilly  lands.  It  is 
probable  that  uplands  are  deteriorated  much  more  rapidly  by  washing  than  by 
the  abstraction  of  the  elements  of  crops.  The  best  soils  are  of  a  texture  so  fine 
as  to  yield  readily  to  the  force  of  the  surface  currents,  and  the  rains  are  so  heav}' 
that  the  utmost  care  only  sufiices  to  prevent  destruction  of  the  soil  of  hillsides. 

Farm  economy  and  improvement. — ^Winter  shelters  for  stock  should  be  provided. 
Bams  for  protection  of  farm  animals,  for  economy  in  their  management,  and 
the  preservation  of  farm  products  and  implements,  should  bo  erected,  with  cellars 
adapted  to  the  collection  and  preservation  of  manures.  No  farm  is  in  its  highest 
condition  of  eflScicncy  without  these  improvements,  and  no  climate  sufficiently 
mild  to  dispense  ^ith  them. 

Fertilisers, — ^With  *'full  gamers,  good  pasture,  and  fat  stock,"  as  a  correspond- 
ent suggests,  there  is  no  lack  of  abundant  means  of  fertilization.  To  force  a 
single  crop,  or  to  obtain  a  stand  of  clover  or  other  resources  for  feeding  animals 
or  for  green  manuring,  guano  often  gives  marked  and  profitable  results  3  in  com- 
bination with  other  fertilizers,  to  supply  a  deficiency  of  ammonia,  it  is  often  highly 
advantageous ;  where  more  bulky  manures,  furnishing  similar  elements  of  fertil- 
ization, are  difiicult  to  obtain  or  expensive  in  transportation,  it  is  sometimes  admis- 
sible; but  as  a  regular  resource  for  the  annual  crop,  the  use  of  guano  will 
ultimately  impoverish  the  soil  and  its  owner.  Every  fanner  should  rely  mainly 
upon  his  stock  for  manures ;  hogs  should  be  fattened  upon  field  peas }  cattle  and 
horses  should  bo  penned  at  night  in  deeply  littered  yards.  Accretions  to  the 
manjire  pile  may  be  made  from  a  great  variety  of  sources,  including  all  decaying 
vegetable  and  animal  matter,  waste  and  wash  from  the  kitchen,  muck  from  the 
swamps,  and  pine  straw  or  leaves  from  the  forest. 

There  are  many  special  fertilizers  in  this  section,  ample  for  a  perpetual  supply 
of  all  possible  drain  upon  the  resources  of  the  soil.  The  coast  line  from  Virginia 
to  Texas,  including  all  the  sounds,  inlete?  bays,  and  estuaries,  has  an  aggregate 
extent  of  thousands  of  miles,  and  every  mile  can  furnish  abundant  stores  of  fish 
and  sea- weed  for  manuring  adjacent  fields.  Oyster-shell  lime  is  also  plenty  and 
oheap  in  the  tide-water  region. 
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No  mineral  maiiaro  is  more  abundant  than  marl,  wliicli  is  found  in  the  whole 
tide-water  section  of  the  Atlantic  coast,  in  the  Mississippi  valley,  and  in  Texa& 
It  underlies  wide  belts  of  various  depths,  often  very  near  the  surface;  it  is  in 
many  localities  easily  obtained  in  large  quantities  -,  and  its  value,  though  varia 
ble,  is  undoubted  for  application  to  soils  needing  lime.  Gypsum  can  bo  obtained 
from  native  beds,  at  no  great  distance  from  any  locality  in  the  South.  Lime  is 
abundant  in  the  mountain  valleys,  from  Virginia  to  northern  Alabama ;  and  the 
*' rotten  limestone"  formations  of  Alabama  and  Mississippi  are  unsurpassed  for 
fertility. 

All  these  homo  resources  should  bo  used  in  bringing  up  the  average  cotton 
yield  fix)m  190  to  500  pounds  per  acre,  and  obtaining,  from  half  of  the  present 
acreage,  all  of  the  fibre  needed,  leaving  free  a  sufficient  area  to  produce  the 
bread,  the  fruits  and  vegetables,  the  beef  and  mutton  necessary  for  the  home 
population,  and  a  surplus  of  the  lighter  products  for  exportation. 

Farm  implements, — ^When  half  a  million  men  were  withdrawn  from  the  agri- 
culture of  the  northern  States,  by  the  exigencies  of  war,  their  place  was  supplied 
by  farm  implements  and  machinery.  The  scarcity  of  labor  in  the  south,  result- 
ing  from  a  like  cause,  must  be  remedied  in  the  same  way.  It  is  probable,  that 
of  every  $3,000  spent  for  fcurm  labor,  $1,000  at  least  might  be  saved  by  the 
introduction  and  effective  use  of  the  most  approved  labor-saving  appHanoea. 
Com  has  been  cultivated,  on  certain  prairie  farms  of  large  size,  on  wluch  labor- 
saving  machinery  has  \iTought  with  the  minimum  of  human  aid,  at  a  cost  of 
scarcely  more  than  a  dollar  per  acre  ]  and  it  is  probable  that  southern  crops  will 
soon  be  cultivated  at  half  the  average  cost  of  the  past  three  years,  in  part 
through  the  economy  of  iwcm  implements.  Improved  ploughs,  cullivators,  capa- 
ble of  cleaning  daily  greatly  enlarged  areas,  steam  engines  for  driving  gins 
and  threshing  grain,  and  perhaps  steam  ploughs  for  breaking  the  soil,  with  many 
other  forms  of  applied  mechanical  science,  will  ere  lon^  save  annually  $100,000,000 
otherwise  payable  for  animal  or  human  muscle.  This  is  the  labor  that  is  reli- 
able, controllable,  ever  ready,  never  fiuling,  and  cheap  withal.  It  is  the  labor 
that  has  given  wealth  to  the  north,  and  it  is  destined  to  perform  an  equal  service 
for  the  south. 

Miscdlaneous  desiderata. — One  of  the  most  essential  needs  of  the  South,  attain- 
able only  with  improvements  already  suggested  and  with  the  increase  of  popula- 
tion, is  a  better  quality  of  roads  and  greater  care  in  keeping  them  in  good  con- 
dition. A  saving  of  transportation  and  breakage  amounting  to  tens  of  millions 
annually  would  ensue  from  the  accomplishment  of  this  item  of  advancement. 

An  increase  of  laborers,  especially  of  intelligent  and  skilled  workers  in  every 
branch  of  agriculture  and  horticulture,  are  necessary  to  rapid  progress.  A  por- 
tion of  this  increase  should  be  obtained  at  home,  and  the  remainder  should  be 
drawn  by  special  inducements  from  other  States  and  other  countries. 

Our  correspondents  very  properly  suggest,  as  aids  to  agricultural  advancement, 
the  dissemination  of  agricultural  newspapers  and  books,  the  incraase  of  schools, 
workshops,  grist  and  saw-mills,  manufactories,  and  railroad  facilities. 

A  new  cai-eer  is  opened  to  the  South ;  a  new  system  of  agriculture  is  begmning 
to  be  adopted  which  promises,  even  while  emerging  from  tlio  chaos  of  abrupt 
change  and  the  shock  of  grievous  disappointmeut,  to  bless  her  people  with  a 
higher  prosperity,  within  a  single  decade,  than  they  have  ever  previously  enjoyed. 
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METEOROLOGY  OF  1867. 

[Compiled  from  monthly  reports  made  to  the  Smithsonian  Institution  through  this  depart^ 
ment.  The  observations  were  made  daily  at  the  hours  of  7  a.  m.  and  2  and  9  p.  m.,  with 
flight  occasional  exceptions.] 


StAtiont  In  States 
«nd  Territories. 


MAUML 

Stevben 


WiUiamslmrf.... 
West  WatenriUe . 

QATdiner 

Lisbon 

Webster 

StaDfUsh 

Ramtord  Point... 

Comfsh 

OoznishTiUe 


Avenfet 

SBW  HAMFSHIRX. 


PtDrtsmotith ...... 

Strstford 

Tamwortb 

North  Bamatead . 

Ooaeord 

Clarrmont 

Do 


AyengM.... 

TKRM09T. 


Limenbttry . 
Crafrsbnry.. 
SMdolph... 
Middlebury . 
Brandon .... 

Bamet 

Wilmington. 


lUSSACHUaSTTS. 


iCingtton 

Topefleld 

lAwrence 

Georgetown 

Kewbnry 

Milton 

KorthBUlerlca... 

West  Newton 

New  Bedford  .... 

Woroeeter 

Ifendon 

Lnaenborg 

Amherst 

Richmond 

WlUiami  College. 


ATenges. 


Date. 


82,85 


22 
93,86 


in 

6 
6 

\« 

88 

85 


81 
5 

84 

85 
5,6 


i 

a 


"^ 


Date. 


31 


80.30 
80 
80 
80 
80 

20,31 


80 

80,31 

31 

SO 


18 
16 
16 
16 
16 
19,31 
16 


19 
19,80 
SO 
80 
16 
16 
16 


n 


Dtif. 
—12 


—  8 
-80 


-80 
—13 
—89 

—21 
—18 
-90 

^16 


17.0 


9.6 

las 

ISwl 

i&i' 

16.6 


14.1 
14.9 


14.0 


81.3 

a? 


17.6 
16.0 
13.6 
18.5 


14.6 


as 

9.6 
9.9 
11.5 
13.1 
7.7 
18.5 


ia5 


88.5 
84.6 

18.4 

lad 

las 

19.1 
1&7 


82.4 
19  1 
16.3 
17.0 
1&3 
lSw5 
14.1 


lao 


/M. 

3.75 


1.90 
3.70 
8.63 
1.80 


1.77 


8.50 
a20 


8.66 


9L97 
L45 


].t» 
l.SO 
1.85 


1.93 


ao5 

1.75 
1.63 
L85 
LIS 
1.00 


1.57 


8.90 
5.07 
3.96 
a95 


3. 60 


8.72 
5.16 
3.00 
8.05 
1.34 
5.85 
1.65 


3.46 


FKBRUABT. 


Date. 


14 
3,14 
14 
14 
14 


14 
9 
14 
13 
13,14 
14 


4 

a  13 

9.13 

1,9,13 

8 

8 

14 


g  I      Date. 


48 
43 
49 
49 


53 


11 

10 

10,11 

10 

11 
11 


11 
11 
11 
11 
11 

10,11 

11 
11 ' 

10 
10 


—14 

—11 

0 

3 


9 

—  3 

—  8 

—  1 

1 


Dtg. 
25.8 
81.8 
19.8 
85.5 
95.9 


85.5 
87.5 
84.7 

aa6 
8a8 


84.9 


32l4 
83.0 
86.5 
3a3 
38.0 
29.0 


sas 


S9.5 
88.9 
S5.4 
86.3 
89.0 
34.8 
8&7 


97.0 


33.1 
35.1 


31.5 
31.7 
38.4 
34.8 
35.0 
33.8 
31.5 
3a5 
31.3 
31.1 
86.8 


In, 

affr 
a  40 
a30 
asD 

4.36 

a60 


ass 
a  40 
ao8 

a  15 


a  13 


asi 
aso 


1.35 

"i'oi 


aso 


4.30 

a36 

3.17 
1.70 
1.90 
4.90 


aas 


a87 
aso 

4.19 


4.34 
4.97 
4.43 


a  65 
a  75 

a35 

4.15 


Digitized  by 


Google 


430 


AGRICULTURAL   REPORT 


MUeorology  of  1867 — Oonlimied. 


JANDARY. 

' 

FEBRUARY. 

StaiionB  in  States 
and  Territories. 

|, 

1, 

1 
1 
1 

i 
s 

3 

1, 

6 
B 

t 

f 

1 

• 

Date. 

Date. 

|l 

Dat«. 

f 

Date. 

1 

1 

a 

"a 

s 

S 

S 

Z 

S 

S 

M 

RHODE  ISLAND. 

Newport 

5 

% 

20 

^ti^^- 

1.79 

8,19 

% 

11 

^s- 

M 

7«. 

5.S 

CONNECTICUT. 

Pomfret 

5 

33 

16,19,20 
20 

8     ^^  ^ 

1.26 
3. 10 

14 

8,9,13 

14 

52 

62 
58 

}§ 

6 
8 
12 

30  8 

5.25 

Columbia 

23 

36 

10 

19.7 

34  4 

Hiddletown 

S4 

37 

20 

-9 

19.6 

2.41 

10,  n 

34.6 

4.34 

Colcbrook 

25,26 

32 

30 

—  9 

14.0 

14 

52 

'10 

7 

31.8 

Qroton  •«.... 

5 

39 

20 

—  1 

23.2 

3.27 

14 

54 

11 

14 

35l2 

4.90 

Ayeragea 

19.3 

2.51 

33.4 

4.83 

BKW  YORK. 

— —^ 

Moriches 

5 

48 

20 

—14 

25.5 

2.44 

14 

54 

11 

14 

36.6 

7.71 

South  Hartford... 

6 

34 

16 

-92 

14.6 

1.41 

13 

52 

11 

2 

3a5 

2:85 

Oermantown 

10 

40 

16 

—  6 

Jfl.2 

1.90 

1,14 

49 

11 

10 

33.6 

4.20 

Qarri)ion*8 

26 

38 

16 

0 

18.4 

2.35 

W 

56 

10 

11 

5u44 

Throg'BNeck 

5,26 

98 

16 

4 

22.7 

17 

53 

10,11 

14 

35.4 

White  Plalm 

21,26 

36 

16 

1 

22.5 

14 

56 

11 

13 

3&6 

DaafdtDumblMt. 

26 

37 

29 

4 

23.2 

2.54 

14 

53 

10,11 

15 

35.6 

6.50 

Columbia  College  . 

26 

37 

18,30 

8  ^  22.6 

2.34 

14 

51 

11 

15 

34.6 

a54 

St.  Xavier'sCoU.. 

26 

37 

50 

9     24. 0 

14 

55 

n 

15 

37.2 

9.61 

FlatbuBh 

5 

38 

16,20 
16 

5     23  0 

6.70 
2.13 

17 
1,3.4 

57 
50 

n 

23 

13 
16 

36.3 
35.9 

1.74 
a39 

Newburgh 

24 

42 

—  6  1  21.1 

Gonvemeur 

24 

32 

30 

—25  i  11.5 

1.21 

13 

50 

10 

—  2 

94.7 

9:62 

North  Hammond.. 

26 

31 

16 

—20  1  11.2 

3.36 

K3 

46 

26 

—  5 

21.6 

4.52 

South  Trenton 

21 

30 

16 

—18  '  13.9 

2.35 

13 

50 

10 

0 

29.9 

6L49 

Cazenoyia 

4 

34 

15 

—15 

15.7 

28 

47 

11 

6 

29.6 

6.10 

Oneida 

10 

33 

15,16 
30 

14 

16.8 

2.65 
1.53 

13 
0 

52 
54 

10 
10 

8 

I 

31  1 

1.00 
3.66 

HousevlUe 

5.25 

34 

—16 

12.3 

27.3 

Depauviile 

5 

34 

30 

—13  1  14.3 

2.08 

8 

48 

10 

4 

26.4 

a  74 

Theresa 

31 

5,10 

5 

32 
32 

15 
16 

-17  1 

—  4  1  19. 1 

2.00 
4  96 

1.90 
a32 
2.50 

Oswego 

13 

8,13 

13 

48 
43 
45 

10 

11 
11 

7 
0 
9 

30lO 

Palermo ...., 

31 

15 

15  '  14  6 

4  70 

<^  6 

BaldwinBYillo 

5 

33 

16 

—  9  ]  17.'4 

1.85 

99!3 

Skaneateles 

1 

39 

15 

—  4 

)8.8 

7.10 

£8 

50 

11 

0 

31.3 

Nichols 

5 

36 

16 

—  5 

18.7 

28 

56 

11 

7 

31.4 

Geneva  

5 

36 

15 

5 

19.3 

1.30 

8,13 

45 

10 

7 

31.4 

'  i.64 

Rochester......... 

4,5 

31 

35 

14,19 
15 

8 

20  9 

2.68 

28 

41) 

11 
Jl 

8 
7 

3d  6 

3.01 

a  01 

Rochester  Uniy... 

37 

1 

18.8 

2.68 

8.28 

49 

29.8 

Uttlo  Genesee 

31 

44 

30 

—17 

17.4 

1.90 

13 

50 

11 

0 

30.5 

9.35 

Friendship 

% 

45 

15 

-6 

16.0 

S6 

53 

10 

6 

3ao 

Buffalo .......  • 

37 

19 

2 

20.3 

2.42 

8 

56 

10 

7 

32.1 

2.61 

Ayerages 

18.5 

2.50 

31.3 

3.M 

. 

NEW  JERSEY. 

Paterson 

1,6,24,26 
26 

36 

30 

—  1 

21.4 

1.86 

14 

58 
55 
51 

11 

23 
23 

10 
16 
13 

34  6 

6.41 

5.64 



Newark 

39 

20 

1 

22.7 

1  61 

14 

37  7 

New  Brunswick... 

6 

36 

16,20,30 

2 

21.1 

a64 

14 

35.1 

Trenton  ........ 

Q 

40 

30 

9 

26  7 

1  55 

14 
14,17 

52 
54 

10,11 

20 
16 

39.4 
38.6 

6.08 
4.00 

BurlinprtOD 

5,6 

40 

16,20,30 

4 

21.9 

1.50 

Moore  rtt  own 

5 

44 

16 

—  1 

22.2 

1.13 

13 

57 

11 

14 

.•n.2 

afs 

MtUolly 

6 

41 

16 

4 

23.8 

1  60 

13 

6C 

11 

17 

^5 

SeavUlo 

10 
£(3 

40 
39 

29 

20 

6 
—  5 

26.6 

21.9 

2.5.1 
1.90 

Dover 

14 

59 

23 
23 

12 
9 

35.8 

4.79 
5.93 

ReadiDgton 

24,20 

38 

20 

0 

21.7 

2.08 

17 

50 

34.4 

Haddoiifield 

6 

37 

16 

5 

91.7 

2.10 

13.14 

5.-1 

11 

15 

37.8 

3.70 

Greenwich 

31 

38 

16 

—  1 

23.8 

1.74 

16 

62 

11 

15 

39.5 

3.62 

Averages 

23.0 

1.69 

37.1 

4.79 

PENNSYLVANIA. 

Nyces 

4 

43 

20 

—16 

15.4 

1  70 

7 

57 

11 

<2 

%  9 

4.  GO 
a90 

Fallslngton 

26 

43 

16 

1 

23.7 

1,70 

17.18 

6> 

11 

17 

3&3 

Philadelphia 

5 

41 

30 

11 

96.3 

1.93 

13,14,28 

54 

11 

20 

4a  0 

4.82 
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SUtinng  in  Stat«t 
and  TerrltoriM. 


Date. 


Date. 


Date. 


Date. 


r 


PXNN'A— Contin'd. 


Oermaotown 

Honbam 

Dy  berry 

Wbltehall 

Parkeitville 

SteTensTiUe 

Roadiog 

Ephrata 

Silver  Spring 

Bfloan'  Joy 

HHirisbnrg 

Lewisborg 

Toga 

Fleming 

Grampian  Hilli .. 

Marry«vl..«   

Connellfvllie 

NewCae'..'e 

Canonsburg 


6,12,31 

6 

4 

6 

5,26 

5 

26 

5,26 

5 

24 

5,6 

6 

5 

4 

4 

25 

31 

31 

31 


Ayeragei 

DELAWARE. 


DeUware  City....  5.6,9,26, 
31 


39 
43 
38 
34 
38 
39 
36 
38 
45 
36 
34 
40 
35 
32 
37 
55 
43 
47 


30 
30 
16 
16 
16 
16 
3,20,30 
16 
3 
16 
20,30 
3,16 
30 
30 
30 
30 
30 
30 
30 


3 

—17 

—  3 

—  6 
—10 

7 

—  8 
A 
3 

10 
—13 
—18 
—16 
—14 
—16 
—10 
—16 
—20 


Woodlawn.... 
CatODtville.... 
Anoapoii«  .... 
Sulnigoee... 

Emmittgbarg.. 


Averages.... 

YIROliaA. 


Lyncbborg 

WMT  VIRGINIA. 


Romney .... 

Qrafton 

Cabell  C.H. 
Weiton 


Averages 

NORTH  CAROUNA. 


Goldaboro  . 

Oxford 

Raleigh 

Albemarle  . 
BiatesviUe . 


Averages 

BOOTH  CAROLINA. 


OEOROIA. 

AtUnta 


9 

5,31 

24 


38 


16 


31 


44 


19 


17, 24,  .10 
30 
19 
30 


16 


14 


73 


68 


18 


18 


21 


10 


83.8 
81.7 
15.6 
81.8 
21.6 
19.1 
24.4 
22.1 
23.0 
25.9 
23.7 
17.8 
17.8 
18.9 
16.1 
18.6 
19.3 
20.8 
18.2 


In. 

aeo 

1.10 
1.80 
1.43 
1.32 
1.53 


1.78 

i.3:j 

1.10 
2.09 
1.61 
1.05 
2.23 
2.73 
2.70 


0.97 


20.6 


1.77 


24.3 


24.2 
23.8 
30.1 
27.4 
22.3 

25!7 


1. 00 
1.25 
1.32 
1.12 
1.53 

1.24 


32.8 


0.80 


21.7 
24.4 
27.6 
24.4 


2.40 
1.50 


24.5 


1.95 


37.0 
30.8 

29.0 


5.02 
2.69 


a33 

1.96 


32.3 


3.25 


40.8 


2.36 


35.9 


1.70 


53 
51 
50 
52 
54 
54 
56 


1? 

17 

17,18 

28 

1,13 


17 


17 

14 

1,14 


24 

24 

21 

15.20 

15,20 


24,26 


25 


10, 


Dtg. 
13 
14 
1 

10 
14 
7 
16 
18 


Deg. 
38.1 
36u8 
89.3 
34.6 
36.6 
.38.9 
37.8 

3ai 


37.5 
35.3 
31.7 
38.7 
31.9 
30.6 


—  8 
5 

—  7 


37.8 
34.9 
34.7 


35.0 


54 


16 


37.5 


3a3 
36.7 
4L6 


54 


11 


35.0 


In, 


3.50 
1.96 


4.28 


4.65 
4.28 
4.10 
8.55 
3.46 
3.46 


2.86 

1l» 


3.85 

"i'ii 


4.65 


10,11 
10 


48. 8       7. 00 
42. 2       6. 10 


42.2 


53.3 
46.8 
48.4 
48.5 
44.7 


4&3 


6.55 


0.09 
3.30 
2.44 
8.83 
3.00 


2L44 


78 


81 


10 


10 


22 


54.7 


40.2 


8.84 


1.47 
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JANUARY. 

FEBRUARY. 

StatioM  in  Statet 
•Dd  TerritoriM. 

Date. 

i 

1 

II 

J 
1 

Date. 

1 

li 

1 

9S 

1 
1 

•2 

1 

Data. 

Date. 

II 

a 
1 

t 

1 
1 

1 

a 

3 

ALABAMA. 

Monlton 

31 
in,  14 
12,33 

75 
70 

18 
27 
11 

26 
30 

5^- 

43.9 
50.9 

/a. 
0.96 
1.88 
0.90 

24 

25 
24 
25 

80 
76 
82 

10 
10 
10 
10 

24 

27 
25 

Dfg. 
51.9 
56.7 
56.0 
5a8 


Tn, 

1.09 

3.39 

1.15 

Carlo  wvllla 

PiMh  Hirer 

Pmirie  Bluff 

Uniontown 

13 
13 

78 
78 

28 
18 

24 

21 

44.6 
43.2 

Oreen  SpringB 

1.70 

25 

.    81 

10 

19 

54.8 

1.3B 

Ayerafei 

44.5 

1.19 

55.6 

1.75 

13 
14 
13 
13 

79 
82 
73 
76 

18,19 
19 
10 

19,27 

32 
40 
28 
28 

25 

25 
20,26 
21,26 

86 
79 
80 
79 

10 
10 
10 
10 

32 
38 

S 
27 

FLORIDA. 

JackMmTllle 

FortOriu)g« 

OordoD  ........... 

52.1 
56.9 
51.0 
48.3 

4.62 

62.6 
64.0 
62.2 
56.7 

4.95 

Fanuuidina ....... 

52.1 

4.62 

0.75 
0.00 

6L4 

4.95 

13,22.23 
24 

78 
78 

1.2 
2,3 

20 
17 

24 

3 

T9 
84 

9 

10 



34 
25 

TXXA8. 

CbapelBUl 

Autln 

53.7 
51.1 

6Si9 

58.4 

aoo 

0.72 

Ayeragea 

52.4 

0.38 

6L8 

5&2 

54.4 
6a4 

0.36 

13,14 

14 

13,14 

74 

80 
77 

9 
2 
2 

23 
22 
26 

24 

18 
24 

80 
83 
80 

9,10 
10 
9 

24 
24 
32 

MUSZSSirPL 

Fayette 

4S.4 
49.2 
50.0 

'i.'97' 
0.75 

Natcbes 

'*i.'95 

aso 

Kinff^t^^ 

Ayeragct 

4a  2 

1.36 

57.0 

2.73 

13 
31 

77 
71 

2 
3 

16 
3 

AULUISAS. 

Helena 

40.4 
37.2 

171 

Fort  Smith 

13,23.28 

72 

9 

17 

45.5 

Ayeragea 

38.8 

3.71 

45.5 

44.5 

49.2 
45.3 

25 
31 
31 

56 
57 
62 

18 

10 
3 

4 

15 
25 
15 

71 
73 
69 

10 
9 
10 

12 

11 

—  4 

TK5NI8AEX. 

Tiucniam  Colleg«. 
Lookont  Mountain 
CIark«yUle 

3ai 

33.4 
31.7 

1*61* 

*  a99 

Ayeragea 

3L7 

1.61 

JI6.3 

42.2 

42.7 
42.4 

3ao 

a99 

31 

31 
31 
31 

55 
57 
60 
57 

18 

22 

2.17,28 

17 

6 
2 
10 
0 

15 

18 

18,23 

15 

66 
63 
65 
66 

10 
10 
10 
10 

2 

—11 

—  2 

—  1 

XK5TUCXT. 

Cbileibnrg 

LonUylUe 

26.6 
26.6 
29.7 
98.7 

3.19 
2.93 
2.73 
3.76 

9.60 

a9o 

7.96 
9.22 

Danyillo 

Lexington 

Ayeragei 

27  9* 

2.90 

4ao 

a  92 

31 
31 
31 
15 
31 
31 
31 
31 
25 
31 

47 
41 
45 
48 
44 
46 
46 
49 
38 
56 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

-18 

—  8 

—  8 
—13 

3 
-SO 

—  4 
-5 
-24 

0 

38 
18 
16 
28 
28 
28 
18 
18 
18 
33 

60 
53 
55 

58 
54 
62 
60 
60 
.    68 
63 

10 
10,11 
10 
1! 
lU 

11 

10 
10 
10 
10 

-1 

oma 

NewLUbon 

East  Fairfield 

Stenbenyllle 

Martin's  Ferry 

Palnesville 

Mllnersylile 

Cleveland 

2a3 

ia8 

22.0 
19.5 
19.8 

las 

2a2 

2a7 
las 

93.6 

3.50 
2.00 

*4.*46' 
2.10 

'i'si* 

*i.*92* 

.15.6 
34.4 
39.0 
36.9 
39.3 
3a3 
35.2 
34.6 
313 
4L6 

2.70 

2L4a 

Do 

3.15 

Wooster 

OalUpoUs 

4.98 

Digitized  by 


Google 


METEOEOLOGY  OF  1867. 


4&9 


Meteorology  of  1867—- Oontiimed« 


StutioM  la  8««tM 
oad  T«nltori«i. 


Dttto. 


i 

B 

1^ 


]>al«. 


i 

S. 
a 

W 
I 

3 


Dato. 


a 
as 


Date. 


I 

a 

I 

a 

3 


I 


Ohio— Costlnved. 

Xalley*!!  Island.... 

Morwalk 

North  Fairfield.... 
Wettervttla 

KiQCKtOA 

Toledo 

Marion 

Kenton 

Bowling  Green 

Urbana  UiiiTenity< 

HUlsboro' 

Klpley 

Lafayette 

B«ihel 

Cincinnati 

Do 

OoUegeHlU 

FarmSebool 


UCHIOAll. 


MonrooCtty..'..., 

Alpena 

State  Ag.  College 

Litohfleld 

Grand  Raptdt 

Kalanaxoo 

Nortbport 

Holland 

Ontonagon 


Areraget.... 
IlfBUKA. 


Biehmood 

Anrura 

Veray 

Mnnele 

Spieelasd 

NewAlteny... 
Colombia  City . 
Indlaoapolia ... 


Herom , 

KowHannony. 

ATengoi...., 

nxvou. 


ETasftoa 

Oblcago 

Ne«rChloago. 

Biley 

Goleonda 

Anrora C 

Saodwieii 

Ottawa 

Winnebago... 

Dixon 

MagBoU* 

Bocbelle 

Wyaaet 

TiHkilwa 


48 


—19 


2V. 
19.8 


1.46 
1.64 


30 
30 
19^30 
30 
29 


—17 

— la 

—  6 
—17 


S1.0 
S0.4 
19.6 
17.3 
31.4 


J. 60 
9.19 
1.50 
S.35 
3.50 


28 


30 
37 
19,30 
30 
30 
17 
17 
17 
17 


—15 

—  4 

4 
—14 

—  4 
4 

—  6 

—  5 

—  2 


17.9 
9a7 
95.6 
9a9 

sao 
sr.3 

89.6 
99.6 
99.9 


1.60 
1.94 
9.03 
4.60 
2.75 
1.97 
9.50 
2.50 
0.90 


98 

14 

13.93 

16,93 

14 

18 


31 

5^31 
31 
31 
31 
6 
4,31 
31 
3 
31 


—  8 
2 

—15 

—10 

—12 

4 

—  4 

—  4 
—10 

—  8 


SO.  8 


21.1 
19l5 
17.6 
16.3 
14.9 
91.9 
19.5 
22.7 

ia8 

19.4 


2.49 


2.50 
9.30 
1.68 
1.13 
9.54 


aoo 

2.00 


98 

7 
8 

98 
7.18,27 

98 
7 

7,97.28 
7 


—13 

—  6 
0 

—11 
—11 
0 
—16 
—10 
—16 

—  5 

—  2 


18.7 


17.4 
21.6 
24.7 
19.3 
19.7 
9&0 
19.3 
91.6 
16.1 
91.9 
2fi.3 


3.29 


2;  S3 
1.82 
6.18 
9.45 
9.50 
9.30 
1.00 

i'so" 

2.80 
9.50 


16 
23 
^13,14 
S3 
18 

15.23 
28 
18 
98 

13^18 
15 


17.29 
17 


—14 

—18 


91.4 


l&O 
9a3 


2.75 


1.99 


31 
16,31 
31 
31 
31 
31 


—  8 
—18 


—10 
—92 


19.9 
27.9 
14.8 
14.6 

9a9 

19L9 


2.50 
1.90 
9L45 
9.90 
1.98 
2.86 


17 
29 
99 
17.29 
17 


—16 
—21 
—17 
—13 
-14 


ia.7 

1&9 
17.3 
1916 
18.3 


3.00 

1*48 
1.10 
0.75 


^'^3 
0 

—  3 

—  9 

—  4 
2 

—  4 
10 

0 
—10 

—  4 


Vtg, 

/». 

3<JL8 

3.49 

.U4 

3.30 

34.4 

4.05 

.rr.o 

L68 

3&5 

a67 

33.3 

3.13 

3a4 

4,07 

39.5 

6.50 

33.8 

5.46 

34.4 

3.85 

38.1 

4.54 

—  4 

—  7 

—  9 
9 

—  7 

—  4 


33.5 
35.5 
39.7 
43.8 

na8 

37.3 


0 
2 

—  2 

—  2 

—  3 
9 
4 
4 

—99 

—  8 


30. 0 


31.9 
25.6 

.lao 

30.0 
29.6 
£8.9 
96.7 
31.8 
l&l 
27.7 


27.8 


—11 

—  8 
—10 

—  8 

—  8 

—  6 
--6 

—  4 
—15 

—  2 

—  I 


34.8 
36.5 
41.7 
34.9 
35.9 
40.5 
33.9 
39.3 
28L8 
36.8 
41.4 


36.6 


5.60 
9.38 
3.56 
5.33 
9.75 
3.95 


3.74 


9.90 

1.56 
3.63 
4.85 


9.19 


8i09 

5.64 
7.34 

5.15 

a40 

&70 
9L90 


&00 
4.95 
7.1ft 


&61 


10 
10 
10 
10 
10 
10 
10 

9 
10 
10 
10 
10 
9.10 
10 

0 


—13 
-6 
—17 
—24 
0 
—20 
—17 
—  5 
—99 
—18 
—13 
—90 
—10 


—19 


39L0 

3a4 

24.3 
43.9 
96u5 
96.7 
39.9 
93.6 
26.9 
99.0 
27.0 
29.5 
23.9 

3ao 


9^93 


ao4 

6.20 
3.30 

&85 
4.00 
9.83 

'i'08 


9.53 
"i*90 
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stations  In  Slates 
a«ii  Territories. 


iLLUfOls— Cont'd. 


P»oria. 
flprinarfl* 


iel4 


Waterloo 

Psboiii 

Qalesbnrg 

Manchester  . . . . . 
Movit  8teiiiDg. 

Andalasia 

AvfPsta 


Averages — 

WISCONSIN. 


Manitowoc.. 
Plymouth... 
Milwaukee.. 

Do 

Delavan..^.. 
Waupacca.. 
Embarrass . . 
Rocky  Run . 

Beloft 

Baraboo.... 
BayfleUl.... 


ATerages. 


Bearer  Baj. 
Bed  Wing.. 


SLPaul...., 

Do 

Minneapolis. 

Sibley. 

Nawulm.... 


ATeragea. 


OUxKton 

Lyons 

Davanport 

Dubuque 

Muscatine 

Ataltiea 

Monticello 

Fort  Madison.. 
Guttenberg.... 

Ceres 

Mount  Vernon  . 

ijwaCitT 

Independence . . 
Near  Independence 

Waterloo 

Oiage 

Iowa  Falls 

Des  Moines 

AlgauH 

Foatanelle 

HarrlitOroTe... 
Fort  Dodge 


ATeragea. 


Dale. 


31 
31 

3,31 

31 

31 

3 

4,20 

31 

31 

31 

3, 12, 31 


31 

''I 

3 
3 
3 
3 
3 


31 
7,3) 
31 
31 
31 


7,31 

31 

31 

31 

31 

31 

31 

31 

4,31 

4 

4 

3 

3 

31 

31 

31 


46 
52 
94 


40 
50 
40 
40 
44 
45 
40 

l3l 
36 
46 
37 
36 
39 


29 

17,28 

17 

18 


17 
17 
17 
17 

17,29 
17 
17 

17,29 
29 
29 
29 


S9 


17,29 
17,29 


29 


39 


—10 

—  4 

—  9 

—  2 


—15 
—SO 
—16 
—14 
—23 
-18 
—18 
—18 
-19 
—15 
-12 


—18 
—27 
— S5 
— «7 
— SS 
—32 
—31 


-4n 

—24 
—15 

— ao 

—14 


-32 

—10 
—30 
—20 
—20 
—18 
—20 
—86 
—16 
—S3 
—18 
—11 
-33 
—10 
—10 
—16 


19.6 
19.8 
20.1 
25.4 


16.7 
2a9 
21.3 
20.5 
20.7 


19l3 


16.0 


9.7 
A.4 

ao 
&i 

9.6 
8.3 
&1 
10.5 


0.0 


17.9 
15.6 
15.0 
1&4 
l&O 


17.8 
18.9 
11.4 
14.4 
14.8 
17.9 
14.2 

il.6 
14.0 

9.1 
13.3 
15.1 

14.0 
15.5 
11.0 


14.8 


1.36 


2,70 


0.4& 
1.60 
1.45 


1.85 


L81 


1.65 
2.70 
2.61 
2.05 
L75 
2.40 
S.39 
2.00 
2.67 
5.21 


2.54 


U.91 
3.03 


0.97 
1.20 
1.66 
a85 
0.84 


2.92 


S.60 
1.85 
0.85 
2.63 
0.75 


L25 
0.90 
1.30 


1.36 
1.20 
1.60 


3.33 
X.W 
1.55 
L70 
1.65 
2.70 


U60 


Data. 


11 
28 
7 
27 
28 
7,27 
7,27 


4 

27 
27 
9,27,28 


27 
12 


28 

28 

12,28 

7,27,28 

28 


28 

17.28 

13 

7 

27 

12,27,28 

27 

97,28 

27 


r 


I 
§ 


—  3 

—  6 

—  3 
0 

—11 

—  4 
-8 
—10 

—  7 


10 
10 
10 
10 
10 
9 
10 
10 
10 
10 
10 


—10 
—15 
—11 
—12 
-^8 
-10 
—18 
—14 
—16 
—12 


10 

9 

10 

10 


—19 
—23 


3L9 
32.4 
33.3 
34.  J9 
37.3 
29.2 
34.8 
33.9 
3a6 
33.9 


36.3 
39iO 
8(7.4 
88.4 
34.7 
84.7 
83.6 
34.7 
83.9 
26.8 
17.5 

84,8 


12.  & 
l&ft 
15.2 
1&8 


34 
9 
9 


—30 
-31 
-30 


14.1 
ia4 
15.3 

15.0 


10 

10 
9 
9 

10 
9.10 

10 
9,10 

10 
9 

10 

10 
9 

10 
9 
10,11 
9 
9 
9 
9 
9 
9 


--15 
—SO 
—13 
—18 
—14 
—  9 
—15 
—11 
—24 
—11 
—18 
-18 
—18 
—33 
—14 
—81 
—17 
—16 
-^ 
—16 
—16 
—19 


8&8 

319 
26.1 
25.1 
85.9 
25.5 
98  8 
30.8 
88.S 
24.8 
24.4 
26.3 
83.3 
20.8 
22.7 
1&3 
21.0 
25.8 
14.7 
24.4 
83.4 
30.5 

94.0 
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JANUARY. 

FEBROART. 

Stations  in  States 
and  Territorle*.^ 

Date. 

2 

L 

S3 

.a 

H 

Date. 

1 

2 

1 

i 

o 

c 

1 

o 

a 

& 

D«te. 

2 

I, 

1 

1^ 

Date 

1 
1 

i 

g 

MtSSOURL 

St.  Lonis    . 

31 
31 
31 
31 

59 
61 
61 

18,28 

17,18 

2 

2,21,22 

5 

—  7 
0 

t25.6 
26.3 
22.0 
25.4 

In. 
2.29 
2.02 
2.66 
L45 

Dig^ 

Dcg. 

Dtg, 

/«. 

St.  Louis  Unlver'y. 
Alleaton 

13 
13 
13 
28 

67 
72 
67 
65 

10 

10 

9 

9,10 

-I 

1 

_*  8 

40.2 
38.1 
38.0 
32.2 

3.43 
a48 

Union 

2.18 

Canton 

3.40 

Edinbunr   . 

31 

31 

31 

6,15,31 

62 
62 
45 

27 

1,2 

1 

—  7 
-8 

—  6 

—  3 

17.3 
29.3 
22.9 
20.9 

Holla 

1.92 
1.88 
2.08 

23 

7,17 

11,12.27, 

28 

70 
56 
55 

10 
9 
9 

—  4 

4 

-3 

37.5 
34.7 
32.1 

a  70 

HatTiBonviUe 

Oregon 

6.56 
4.80 

ATaraffoi  • . « 

2a7 

2.04 

36.1 

3.95 

31 
31 
31 
31 
12 
15 
15 

56 
60 
48 
67 
56 
47 
48 

1 

1,S?7 

2 

27 

27 

27 

—10 

—  8 

—  6 

—  7 

—  8 
—12 
—13 

28 

28 

28 

7,17,28 

64 
64 
66 
62 

9 

9,21 

9,21 

21 

—  2 
0 

—  3 

1 

KANSAS. 

Leavenworth 

Olatha 

20.1 
21.4 
20.7 
83.9 

22.'5' 

24.0 

1.93 

KW 
1.40 
a50 
0.63 
a  70 

32.5 
33.3 
31.2 
36.5 

3.46 
3.40 

Atcbison 

12.10 

XieRoy      . .  . . . .  - 

3.18 

BarUngame 

State  Ag.  College . 
CoTxncil Orore  .... 

7,27 
28 

67 
59 

21 
21 

-2 
—  3 

32.3 
317 

3.01 
5.50 

AvefBget  - 

22.1 

1.18 

33.3 

5.^1 

31 
31 
31 

36 
40 

37 

27 

1 
27 

—10 
—  2 
-10 

29 
27 
27 

50 
53 
52 

9,31,24 

21 

9.21 

-10 

NEBRASKA. 

Elkhorn 

14.6 
18.5 
14.5 

2.28 
L80 
1.84 

20.S 
26.7 
22.9 

iS 

BeOevne. ......... 

Gl«Bdal«    

8.70 

ATvragei.. 

15.9 

1.97 

23.3 

2.06 

27 
26,27 

55 
46 

7,24 
14 

15 
0 

UTAH  TKRRITORY. 

Ot  Salt  Lake  City. 
WftDiibip .......  w . . 

32.9 
25.6 

L68 

ATeragefl 

89.3 

L08 

18 

SO 

7,20,21 

28 

50 
60 
60 
63 

13 

25 

25 

14,15 

41 
35 
36 
36 

3,10 

26 

10,11 

5,26 

55 

eo 

61 
63 

23 

15 

17 

9,23 

39 
36 
36 
34 

CAUrORKIA. 

SanFrancUco  .... 

Sacramento 

Klk  Grove 

^loiitf^rey 

49.5 

4a  a 

49.4 

a35 
3.44 
4.75 
3.61 

47.6 
49.0 
49.4 
38.9 

0.60 
7.10 
6.00 
4.83 

Avcmceti      ... 

49.5 

5.04 

44.7 

6.73 

27,31 
27,28,29 

17.28 

58 
56 

45 

9 
6,7,9 

23 

25 
28 

—16 

2 

1,8 

9,26 

S3 
50 

45 

14 
14 

20 

25 
28 

-23 

OREGON. 
Albany 

41.5 

14.45 

38.6 

laTO 

Corvallia 

_ 

M05TANA  TER. 

Helena  City 

17.9 

1.40 

18.0 

0.00 
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Google 
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MARCH. 

APRIL. 

Statlona  lo  Stotes 
and  Territoriei*. 

Date. 

i 

a 

1. 

Dale. 

1. 

1 
1 

1 

1 
1 

Date. 

1 

Date. 

1 

s 

1 

e 

i 

■i 

1 

MAITC. 

Stenben 

31 
3( 
13 

31 
31 
31 
31 
31 
31 
31 
31 

51 
57 
47 
53 
SO 
50 
53 
51 
53 
46 

3 

16 
IS 
15 
16 
16 
16 
16 
16 
3 
3 

^- 

-6 
6 

—  3 

—  2 

—  1 

—  1 

—  9 
4 

A 

26.5 
92.0 
31.1 
32.9 
29.0 
96.6 
96.9 
97.8 
27.0 
27.3 
2a6 

/a. 
5.18 
5l30 
2.19 
a85 
4.55 
5.76 

*.T.*86' 
3.00 
3.40 
3.57 

16 

"IS- 

13 

Dtg.    Deg. 
26  :  3d.  a 

Tt,. 

L«e  .. 

Protpect 

29 

16,21 

16,21 

21 

16 

15.20 

16,20,23, 

26 

60 
59 
67 
56 
58 
6S 
65 
60 
57 

14 

14 
13 
13 
13 
14 
12 
14 
13 

£6 
19 
29 
28 
27 
28 
21 
24 
27 

41.0 
35.7 
4L4 
41.0 
39.0 
41.5 
39.8 
40.4 
40.5 

WnUamfbarg 

West  WatervIIto  . . 
Onrdiner 

4.96 

W6b«ter 

Standlsb 

4.53 

Rnmford  Point 

Cornlfh 

aeo 
4.34 

Corniahvilto 

a96 

26.5 

4.07 

40.0 

4.37 

31 
31 
31 
3 
31 

54 

47 
5S 
53 

58 

15 
3 

15 
3 

20 

10 

11 

4 

25 

90 

15,19.26, 

15,16,26, 
27 

63 
59 
64 
65 

60 

14 
14 
27 
6 
14 

30 
K) 
30 
28 
24 

JCZW  BAMP8HIRX. 

Portsmouth 

Stratford 

32.0 
24.0 
29. 0 
90.6 
29.0 

2.63 
a52 
2.63 

"2.53* 

46.2 
36.4 
4a  6 
4a5 

4a  4 

5.S1 
4.07 

North  Barattead . . 
Concord 

3.95 

X75 

Cloremont 

a  91 

Avenkges 

28.9 

2.83 

42.6 

4.90 

29,31 
31 
31 
31 
31 
31 

48 
46 
52 
54 
62 
58 

2 
3 

15 
3 
3 

1 

0 

—  4 

—  2 

i 

15 

TKRMOKT. 

Lnnenbnrf 

Craf ubnry 

24.7 
24.6 
26.7 
2a4 
29.3 
34.3 

2  60 
2.20 
1.80 
2-68 
1.64 
2.70 

20 

15,26 

2G 

15 

58 
60 
67 
65 

13,14 
14 

13,14 
13 

25 
19 
28 
28 

35.9 
39.3 
41.5 
4a9 

'  ii? 

MidOlebary 

Brnadon 

Bamot 

4.51 
4.36 

AT4racM 

98.0 

2.28 

4a  0 

4.35 

31 

31 

31 

13,14 

?} 

31 
31 
31 
24 
31 
31 
31 

55 
56 
51 
55 
59 
53 
56 
58 
59 
53 
51 
53 
53 
53 
51 

15 
15 
14 
11 
15 
15 
15 
3,15 
15 
15 
15 
15 
15 
15 
3 

13* 
19 

9 

6 

10 
10 
10 
18 
18 
13 

9 

7 
11 

8 
10 

30 
15 
15 

70 
66 
67 

14 
13 

1* 

95 
34 
31 

ITASSACHUSETTS. 

KlngBton 

31.0 
36.4 

3ao 

33.4 
31.7 
31.2 
33.5 
33.5 
34.3 
31.9 
29.1 
3a7 
30.8 
31.3 

3ai 

4.75 
4.28 
4.13 

4a  4 
49.0 
44.5 

9.00 

Topf  field 

3.15 

Liftwrcnco ......... 

9.81 

Georgetown 

Nowbnry 

5.' 31' 
6.08 
4.40 



2.59 
3.14 
6.25 
1.38 

15,30 
15 
15 
21 
21 
15 
15 
15 
15 
6 
15 

68 
69 
76 
65 
66 
69 
67 
65 
06 
64 
68 

14 

14 

29 

13,28 

13 

14,24 

14,28 

14 

14 

3,7,21.29 

13,14,28 

27 
30 
26 
.33 
32 
30 
32 
20 
29 
30 
32 

44.5 

North  BiUerica  . 

WoatMewton 

New  Bedford  (R.). 
New  Bedford  (T.). 

Woreeeter 

Mendon 

41.1 
45.7 
47.1 
46.5 
44.3 
44.6 
45.5 
44.6 
44.6 

"a  48 

ao4 

2.56 

Lanenborg 

Amherst 

9.10 
a79 

Richmond 

WiUlamt  College.. 

7.541 
a  90 

ATeragos. .... 

31.8 

4.23 

44.1 
44.0 

a35 

31 

31 
4 
S 

31 
24,31 

52 

53 
34 
50 

65 
53 

15 

15 

15,19 

15 

15 
15 

14 

11 
18 
16 

15 

14 

19,26 
15 

63 
67 

14 
14 

30 
29 

RHODE  ISLAND. 

Newport 

32.9 

6.47 

2.34 

COKHlCnCUT. 

Pomfret 

29.9 
34.0 
3U9 

33.4 
28.9 

9.51 
4.19 

a  51 

44.3 

2.96 

Oroton 

2.39 

Oolumbln 

8, 13, 15, 

21 

8 

15 

64 

69 
69 

28,29 

H 
28 

32 

33 
28 

46.5 

49.9 
44.1 

Mlddletown 

Coletwook 

2.44 

3L2 

a  40 

46.0 

2.36 

Digitiz 
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Stntions  in  States 
a&d  Territorlev. 


DAt«. 


NSW  YORK. 


UOTfehM 

HoathHtutford.. 

Troy 

Ctormaotown 

OarriNOu'a i 

Throg'n  Neck  . . . 

White  Plain* 

Denr&Duniblnct. 
Coin  III  bin  CoHfgo  . 
St.  Xiiyier'M  College 

Fltttbuvh 

Newbargh 

Qooyernenr , 

North  HammoDd. 

HomeTllle 

Bonth  Trenton  . . . 

CttMDOvia 

Oneida 

Depaurillo 

Oawt-go 

Pfttermo 

BftldwiDtTme 

Bkaneateles 

Nichols 

Geneva 

Rochester 

Rocbesrer  Unlv'ty 
Little  Oenesee  .... 

Friendship 

Buffalo ;.., 


31 
11.31 


AvenigoB 

»«W  JERSET. 


P&terson 

Newark 

New  BranMwick. 

Trenton 

Bnrlington , 


Moorestown. 
Mt.Hollj... 

SeaTlUe , 

Dover 

Readingtoo  . 
Haddoniield. 
Greenwich.. 


Averages. 


P£NK8n.VANlJi. 


Nyfles 

Fallslngton 

PUUuleiphia.... 

Gennantowu 

Horsham , 

Dy  berry , 

Whitehall 

Parkesvilie...^.. 

Reading 

Epbrata 

Mount  Joy 

Harrisbxirg 

Tioga 

Fleming , 

licwlsborg 

Grampian  mUs  . 


31 
31 
31 
31 
31 
31 
31 
31 
31 
24 
28 
22.  S3 
1,6,23 
31 


S3 

1 
31 
31 
31 
31 
1,31 

1 

1 
31 
31 

1 


g 

s 

S3 


58 


Date. 


t 

a 

SB 
o 

a 


3 
13 
IS 
15 
15 
15 
15 
15 
19 
3,8,19 

3 

3 
3,20 

3 


3 

3 

3 

3 

18 

18,19 

14,18 

15 

15, 18, 19 

19 

19 

14 


15 

19 

18,  tU 

18,19 

19 

15 
19 
15 

15,18 
SO 

18,19 
19 


15.20 
19 

15,18 
18 
13 
SO 
19 
19 
18 
15 
19 
18 
19 
19 
18 
19 


Deg, 
15 
5 


38.3 
31.4 


32.8 
34.0 
34.9 
33.7 
34.3 
3a  7 
35.5 
34.1 
33.7 
S5.g 
23.1 
97.3 
25.6 
29.3 


28.7 
31.9 
26.7 
29.fi 
3).  6 
33.0 
30.7 
39.5 
29.4 
31.6 
2a7 
3a6 


31.0 


34.7 
34.0 
34.1 
3a4 
36.7 

35.6 
36.5 
38.1 
35.1 
34.0 
35i5 
37.7 


3&9 


29.3 
39.5 
37.  G 
34.1 
34.8 
2a8 
34.7 
35.3 
36.8 
36.7 
37.3 
35.7 
31.6 
3*i.O 
33.5 
39.1 


In. 

5.35 
1.95 


C.40 
2. 59 


4.09 
3.39 
3.45 
3.12 
8.11 
1.49 
1.56 

5.2fD 
1.63 


3.24 
3.65 
2.95 
1.90 


a66 
8.06 
2.06 
1.70 


4.68 


3.31 


5.71 
4.40 
8L38 

7.33 
&80 

4.10 


19.10 
8L70 
8L98 
4.85 
7.47 


5.68 


3.10 
4.40 
5.67 


a94 


&00 


6.14 
3.70 
5.31 
8.(15 
a  04 
3.45 
4.55 


19 
26 
15 
15 
15 
13 
15 
15 
15 
15 
8 
15 
15 
15 
15 
15 
15 
15 
15 
15,20 


23 


23 
4 

28 
33 
3d 
15,16 
39 
33 
15 
4 

15 
4,19 


2Vr. 

70 
67 
63 
73 
71 
74 
70 
68 
71 
66 
65 
74 
70 
68 
67 
70 
79 
70 
68 


74 


Date. 


12 
14 
13 
14,28 
28 
28 
38 

3 
27 
28 

9 

6 
13 

6 
6,11 

3 

6 

28 


12 

38 

3 

3.34 

3,6.7,34, 

28,29 

88 

13,38,89 

88 

30 

4 


3,38 


3.29 

12 

2,7 

7,28 

28 

24 

28 

24 

3,27,28 

3.5 

24 

6,27 


I 


30 
33 
34 
33 
38 
35 
37 
38 
38 
33 
36 
27 
24 
26 
96 
28 
31 
28 
29 


I>tg. 

5ao 

47.7 
4a  9 
4a5 

4a  0 

49.8 
48.9 
48.8 
49.8 
5a4 
49.5 
50.7 
43.3 
41.3 
41.9 

4as 
4a  3 

44.4 

42.1 
43.1 


28 
88 
89 
26 
89 
89 
34 


43.4 
44.7 
46.4 
44.4 
44.0 

4a  7 

4&3 


35 
33 

36 
40 
40 

37 


35 
33 
36 

38 


42.9 
4a  7 


5a9 
50.6 
49.4 
5a  5 
5a  0 

51.3 
53.0 

&a6 
sas 

58.7 
51.5 
5a5 

5a  0 


28 
37 
39 


38 


36 

.37 
38 
36 
37 
26 
27 
33 


7n. 
1.33 
4.39 
a  31 
6.90 
a  14 


a  47 
1.96 

ass 
a  94 

1.49 
4.43 
&60 
a78 

ao9 
ac9 

7.39 

a95 
a  69 


a  91 
a93 
a93 

1.95 


44.6 
53.0 

&a2 


a  51 
ass 


a78 

8L5e 
1.99 
0.93 
1.85 

1.41 

aso 

*r76 

a95 
aso 


a  33 

1.80 
1.36 


50.9 

4a  6 

49.5 
51.6 

aa3 

54.9 

5a4 

53.9 
49.3 

4a  8 

49.  i 

4a  0 


l.Uri 


a36 
'aic 

0.53 

a  01 

4.48 
4.38 
4.2tt 
4.37 


Digitized  by 
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APRIL. 

StBtionf  Id  Statci 
and  T«rritoriei. 

Date. 

1, 

Date. 

1 

a 

o 

i 

1 

1 
B 

O 

Date. 

i 
h 

Date. 

a 

f 

i 

s 

1 

s 

1 

1 

P£5N'A— ContM. 

Oon&eURvni« 

Newcastle 

CftDoneburff 

31 

1 
31 

5G 

18 
18 
18 

3 
2 

33.8 
32.0 
33.7 

In, 

4'oi* 

H 
30 

4 

69 

80 

6 
12 
6 

27 
28 

4a  1 

49.4 

In. 

Aremgei 

34. 0  1  4. 10 

sac 

slm 

31 

31 

31 
2 

64 

66 
58 
63 
69 
62 

18 

15,18 
18 
18 
15 
15 

20 
15 
20 
26 
16 

DEULWARX. 
IMawAreOlty  .... 

36.7 



22 

15,22 

22 

22 

13,  le^S) 


74 

70 
84 
78 
75 

19 

97 
3 

1 
24 

38 
24 
38 
36 
33 

, 

. 

HARTLAKD. 

Woodlawn 

Oatonnvlllo 

Annapolifl  - .  . .  r .  -  - 

36.5 
34.9 
40.  G 

6.35 

52.7 

50.5 
55.1 
56.6 
52.1 

9.19 

"iii 

Stlnl^oce 

Bsunitubury 

40.2   10.87 
35.1  i 

1.S6 

37. 5  !  9. 16 

53.4 

8.17 

s 
11 

62 
64 

70 

15,19 
15 
18 

26 
28 
17 

22 

77 

3,6.12 

•42 

TttOIKXA. 

CipeCbarieiL.II. 

LT&chbnrf 

Ml  Solon      .    . 

39.7 
42.8 

7.27 

53.4 

LG» 

49.0 

7.27 

12,21 
22 

78 
80 

5,6 
29 

38 

56.3 
63.6 

Hewlet'i 

Avcnmi 

4a  5  j  7. 27 

57.8 

1.69 

ATViOKV    ' 

31 

1 

12,24 

62 
64 
63 

15,18 
14 
18 

10 

SO 
10 

4,14 
14 

82 
78 

1,3,7 
6 

30 
40 

WEST  VIRalNlA. 

QnftoD 

40.7 
42.0 
40.5 

1L25 
5.60 

6S.0 
57.9 

3.13 

OabeUC.H 

Weaton 

8.00 

...... 

AvefacoaT 

41.1     &43 

56.5 

9.67 

2,11 
2 
2 

64 

rr 

69 
74 

15 
15,16 
16 
18 
18 

30 
98 
S5 
29 
S3 

22 

9 

22 
22 

89 
89 
81 
88 
84 

7 
3 
2 
7 
7 

41 
36 
35 
26 

28 

ffORTB  CAROUNA. 

aoldiboro» 

Raleigh 

48.3 
45.9 
44.8 
45.7 
41.8 

9.63 
6.10 
2.19 
8.89 
10.00 

63.4 
59.9 
61.1 
58.1 
5&8 

4.99 
&10 

Oxford    

4L60 

Albcmnrlo 

SUtenvUle 

a73 

i.06 

A¥era(Ofl#T 

45.9 

7.36 

60.5 

a95 

3 

4 

4 

4,12 

2 

1,2,3 

2 

76 

80 

84 
82 
84 
70 
83 

15,16 

14 

17 
14 
1          H 
14 
14 

30 

98 

33 
29 

28 
21 
24 

23 

82 

6 

39 

BOOTH  CAROLINA. 

ijken 

49.7 

Ml 

61.7 

3.83 

OSOROIA. 

AtlantA 

48.0 

5.74 

21 
21,22 

22 
91,22 

21 

X  83 
84 
89 
80 
86 

2 
1,0 

6 
5 

45 
43 
43 
34 
39 

C1.8 
67.6 
Ca7 

cao 

63.7 

ALABAMA. 

Opelika 

54.9 
57.3 
57.8 
47.4 
54.3 

'7.'86" 

*8.*66' 
8.77 

GarlowTille 

Prairie  Bluff..  V- 
Monltou 

<137 

*"i*95 

Bavoutt  . . .  r  -  r 

4.01 

. 

64.9  {  8.41 

«9_ 

&44 
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MARCH. 

APRIL. 

StettominStatoi 
■ad  Tenricorieflt 

Daiay 

ji 

Daia. 

1 

i 
1 

Date. 

I. 

1 

9 

Date. 

\ 

1 

1 

1 

FLORIDA. 

Pena&diiia 

JackaOiiviUo   » 

3,  IS 

t 

16 

^- 

« 

is. 

4.45 

30 
29,30 
10,24 

88 
83 

3,6 
13 

GO 
57 

69.9 
72.1 

In. 

8.98 

1.66 

PortOrtage 

Oonloti      . 

13 
6 

88 
68 

17 
18 

54 

43 

67.0 
6&4 

68.4 

ATcraMi    • 

64.6 

4.45 

9.01 

28 
24 

93 
79 

14 

9 

24 
34 

9,23 

93 

1 

40 

Oohittbla 

60.7 

8.08 

7L3 

2.70 

oitfiiwiBm 

Waco      •««  .•. 

7 
21 

83 
92 

29 
1 

43 
46 

t% 

&80 

^■KIB  ■•••■•■•••• 

1 

85 

13,14 

81 

61.6 

L48 

1.45 

AfUfifoi    .. 

56.1 

2.28 

66.6 
68.4 

a  39 

13 

84 

14 

14 
14 
14 

14 

27 

20 
23 
24 
27 

99 

13 

91, 2D 

29 

3,17 

88 

70 
81 
80 
76 

1 

6 

1 

1 

1.7 

46 

34 
40 
37 
43 

LOUISIARA. 

YMUUb , . , 

56.3 

;;^ 

19.00 

108SIMI7PL 
OnaidA 

FaretU.... 

3 

81 

t 

69.1 
54.9 
55.2 

3.50 

61.8 

MiUelies 

7.66 

KiBgiton 

9.62 

54.1 

4.98 

61.8 

8L6I 

^'•*  ■••••••*•• 

21 

85 

1 

38 

H«1«MI 

60.4 

5.36 

yottSittith 

1 

U 
1.3 

80 

69 
71 
74 

14 

14 
14 
14 

10 

16 
16 
11 

4a3 

91,30 
21 
21 

78 
80 
64 

1,5 
6 
6 

39 
40 
38 

TlllNXSSIX. 

Tttievlnft  Collage. 
OUrkirUto 

44.8 
45.8 
39.9 

*a28' 

513 

5&3 

57.6 

"i'io 

ATaragaa.*—.. 

43.1 

8.28 

V.4| 

4.90 

94 

1,94 

64 
64 
65 
61 

14 
14 
14 
14 

IS 
10 
14 
10 

14,17,19 
20 
21 
9,20 

76 
77 
85 
74 

6 
6 
5 
6 

30 
99 

36 
32 

urrocxr. 

OhflaAiirf 

LoalsTllia 

37.4 
36.0 

6.61 
6.61 
10.25 
9.31 

05.6 
56.7 
67.1 

5a  0 

&07 

ao6 

DanTtUa..  ....... 

&63 

Imhittvn    .   

4.05 

Atangat 

37.8 

8.70 

55.6 

aoo 

,.«.3J 

56 
55 

18 
19 

—  1 
6 

20,30 

72 
69 
61 
76 
72 
79 
77 
78 
74 
78 
60 
74 
76 
78 
74- 

6.12,28 
6 

i2' 

6 
3 
11 

11,27 
G 
6 
5 
6 

'•I 

12 

30 
20 
43 
33 
26 
24 
33 

OHIO. 

Ktwtiiboti 

Baat  rairflald 

82.5 
31.7 

4.91 
9.98 

5a9 

49.7 
57.0 
53.3 
45.3 

51.3 
5U.6 

a09 
a«3 

3.  go 

Miirtln'i  Parry.... 

PaloeatUle 

MUBen^lla 

Cleralaod 

31 
31 
1 

1 

1 

31 

64 

56 
56 
58 
58 
63 

18 
14,18 
18 
14 
15 
18 

10 

6 

—  3 

10 
9 
6 

37.3 
89.8 
82.6 
32.3 
31.6 
32.7 

'sun 

4 
14 
19 
14 
14 
14 
14 
14 
13 
30 
14 
14,19,a^ 

*'i*io 

Do    .  .  ..... 

i>y  :  47. 1 

33  1  51.  7 
31  .  55.9 
33  i  47. 1 
S8  .  48.4 
33  .  51.3 
27  i  51.5 
31  1  50.0 

a  9] 

Woovtor 



OallitioUi      .     . 

&83 

KeU7%  Island 

llorwalk 

31 
31 

54 

60 

14 
14 

0 
6 

31.1 
31.5 

1.96 
1.69 

3.97 
9.63 

North  Paltfiald.... 
WaitertUia 

31 
31 

61 
58 

14.1*1. 

6 

10 

31.3 
85.0 

9.96 
3.79 

a  10 

1.77 
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Stfttloni  in  Stotei 
and  T^nrltortei. 


Date. 


Date. 


a 

a 


I, 

si 


h 

I 
i 


8 


OBXO«»ContlDiiod. 


Klantoa 

Marion 

Toledo 

Bowling  Green 

KentoM 

Urbana  University 

Hllltboro' 

Bethel 

Cincinnatt 

Mo 

College  HiU 

Varm  School 


10 

1 

I 

31 

31 

1 

1,10 

10 

1,10 

],S9 

10 

1 


5S 

57 


14 
IB 
14 
18 
14 
18 
14 
14 
14 
14 
14,18 
14 


9 
5 

96 
4 
8 
8 
8 

15 
8 
8 


Veg, 

/«. 

34.0 

3.11 

30.6 

2.79 

3a8 

2.13 

91.3 

fi.35 

36.3 

2.94 

31.7 

ac8 

33.6 

3.04 

33.7 

2.00 

36.0 

2.71 

39l9 

1.93 

34.8 

aoo 

34.3 

3.03 

14 
30 
14 
14 
19 
19,30 
19 
19 
19 
6 
20 
29 


70 
72 
80 
CS 
76 
73 
77 
76 
78 
1^ 
73 


6 
6 
6 
6 
6 

^3 

6 
1 
9 


33 
29 


48.9 


29     48l6 


Areragei. 


I 


mCHIOAN.. 


IfonroeCity 

Alpena  

State  Af.  College 

Lftchfleld 

Grand  Itapidn 

Kalamasoo 

Kortbport 

Otaego 


Holland  .... 
Ontonagon. 


1 

31 
31 
1.10,31 
22 
1.9 
31 


Homestead  ., 
ATeragM. . 


31 


ZKDXAVA. 


Aurora 

Veray 

Unnda........ 

Spleelaad.:.... 

Sew  Albany... 
Columbia  City . 
IndianapoHi  ... 


Iferom 

Hew  Harmony. 


ATasagas — 
xixmouL 


1 

10 

MO 

1 
1 

1 
1 
1 


Chicago 

Kear  Chicago  . 

Ooleonda 

Aurora 

Sandwich 

Ottawa 

Winnebago... 

Dixon 

Hennepin 

HagnoUa 

Xiaaon  ........ 

Bochelle 

Wyanet 

Tiakflwa 

Elmira 

Peoria 

Springfield.... 


15 

13^14 

14 

J4 
13 
14 
14 


44.9 


29.9 
2a7 
29^7 
9&6 
2&2 
29.6 
26.0 


2.74 


1.54 
9.66 
0.68 
1.53 


26 


13,14 
14 


3a4 
14«8 


2eL7 


1.71 


13 
16 

13 
13,14,28, 
29 


9 

27 
U 

1,2,9,10, 
11,22,96. 
27 


30 


2&9 


31.3 
37.6 
3&6 
3i.6 
31.5 
37.4 

3a7 

35.8 
26.6 
3L4 
3&5 


3.32 

5.52 
3.22 


5.04 
1.38 


6 
6 
6 

1,5.6 
9 


4.30 
2.45 
a96 


19 

19 

19 

19,90 

19,21 


1,11 
6 
6 


14 
14 
13 
14 
12,13 
14 
14 
14 


33.5 


31.4 
29.9 
39.8 
24.7 
25.9 
31.7 
93.8 
27.7 


3.63 


1.58 


4.50 
1.12 
4.30 
1*49 
1.58 


26.5 
27.3 
26.9 
27.1 
28.6 
28.0 
99.4 
29.9 


3.33. 

9.50 


a6o 

1.35 
1.95 
1.74 


13 
3 
30 
18 
19 
19 
19 

12,29 
18 
7 
18 

18,19 
18 
19 

}| 

19 


2 
22 
96 

5 
3,6,11 

5 

5 

9,5.6 

1 

5 
9 
6 


48.8 
45.9 
51.9 
52.3 
53.3 
54.4 
56.4 
53.0 
5L1 


In. 

fi.tl 

&» 

a€3 

3.96 

4.13 

3.48 

3.S9 

I.IS 

2.74 

.•'.18 

3.00 

3.S5 


51.1 


48L4 


a24 


a79 


48.2 
47.1 
46w7 


2.90 
a95 


39.9 
4&9 


45.4 
38.6 


S.fi5 


4&I 


S.55 


9ao 

5a8 

65.7 

sac 

&L3 


3.05 
9.49 
LW 
9.60 
0.80 


44.0 

51.4 
46.6 
51.6 
5GL1 


2l93 
fi.75 
1.80 
9.08 


51.0 


46L4 

47.5 
99i0 
45b  3 
46.6 
5a6 
45.0 
4&4 
48.0 
48.5 
5a8 
47.3 
47.S 
48.3 
4ft5 
5L1 
49.4 


2:46 


1.70 

"OLTO 
2.39 
2.45 
1.72 
1.43 


9.00 

a.Bi 


2.00 


9.97 
L57 
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MARCH. 

APRIL. 

Stationii  in  States 
and  Territoriei. 

Data. 

g 

H 

Date. 

9 

1 

i 

2 

3 

B 

1 
1 

Date. 

g 

B 
it 

1 

Date. 

I 

es 
1 

4» 

1 

ILUVOIS— Cont'd. 
Ti^mi 

1 
1 
1 
1 
1 
£9 
1 
1 

66 
56 
51 
60 
54 
50 
52 

14 
14 
14 
14 
14 
13 
14 
13 

—  4 

-3 
2 

—  7 

—  3 

—  6 

—  6 

—  5 

30.1 
31.6 
3a4 
25.2 
29.6 
30.0 

2&e 

28.6 

In. 

1.90 

3.53" 
0.84 
1.95 

i'.'crr' 

18,19 
19 
21 
18 
21 
19 
18 
18 

79 
79 
72 
78 
81 
75 
74 

2 
1 
0 
10 
2 
5 
1 
2 

33 
25 
28 
30 
33 
26 
31 

82.4 
53.1 
48.8 
48.1 
52.8 

ro 

52.6 

In. 
0.45 

Wtrerloo 

DuboU 

1.15 

Qalenbarf 

Mahchonter 

If  onnt  Sterling 

AndalOKls 

1.16 
0.47 

AognstA 

2.00 

28.9 

2.11 

49.6 

1.64 

1 
31 

1 
1,31 

48 
52 
47 

14 
14 
14 
14 

—  6 
—13 

—  7 
-4 



25 
14,16,17 
29 
I'i 
13 
19 
19 

16,19 
19 
19 

18,19 
16 
19 

12,19 

62 
65 

65 
66 
C7 
69 
69 
68 
72 
67 
18 
74 
74 
64 

5 

5 

5 

27 

1 
5 
9,11 
8 
5 
5 
9 

9727 

27 
28 
28 
31 
27 
27 
25 
18 
25 
29 
28 
26 
25 
26 

WX8C0IIS15. 

Manitowoc 

Ptymonth 

26.3 
93.5 
26.2 
27.4 

L80 

9.50 
1.81 
1. 10 

42.9 
4a  9 
42.9 
44.0 
43.8 
44.2 
43.3 
40.6 
41.2 
44.7 
46.5 
43.0 
46.1 
42.0 

9.00 
1.70 

HUwankee 

Do 

1.73 
1.75 

Appleton 

2.15 

Dflavon 

1 
31 

44 

55 

J4 
13 

—  8 

—10 

24.3 
23.5 

1.63 

1.09 

Waupocca  

'3.76 

Embarran 

Roekj  Run 

Beloit 

30 
31 
30,31 
92 
2S 
30 

51 
47 
44 
&3 

58 
60 

14 
14 
14 
J4 
14 
14 

—17 
—11 

—  6 

—  6 

-17 
^16 

ia6 

24.5 
20.0 
35.7 
24.6 
19.5 

2.45 
2.88 
0.51 
2.30 

2.41 
2.78 

Baraboo 

6.25 

NewLUbon 

Bajrflsld 

24.7 

1.89 

53.7 

2.56 

30 
30 
2fl 
20 
30 
20 
20 



56 
48 
47 
42 
44 
40 
46 

14.15 
13 
14 
13 
11 

11,13 
5,18 

—17 
—14 
—18 
—22 
—92 

—an 

-15 

16 
12 
17 
17 
19 
25 
19,28 

62 
67 
67 
60 
64 
60 
64 

2,5,10 
8 
2 
2 
2 
2 
2 

25 
25 
19 
17 
21 
7 
13 

UIKNXflOTA. 

BaavrrBaT 

RadWiDf 

Afton 

ia7 

18.3 
15.4 
13.2 
12.4 
&1 
11.5 

i'so' 
'i.'co" 

1.28 
1.17 
a94 

3a2 
42.7 
42.0 
4a2 
41.4 
37.9 
44.4 

1.43 
2.68 

St.  Paul 

2.93 

HlnneapoUi 

SibW 

0.40 
1.89 

N«w  Ulm 

1.73 

AvcracM 

13.2 

1.24 

41.0 

1.83 

24,28,31 

1 

1,22 

22 

22 

22 

I 

22.31 

22 

22 

22 

20 

22 

21 

1 

6 

42 
54 

45 
45 
49 
47 
52 
49 
50 
51 
47 
43 
50 
44 
40 
96 

14 

14,17 
13,14 
13,14 
14 
14 
14 
14 
13 
14 
14 
14 
14 
14 

—  8 

—  7 
•-8 

—  7 

—  5 

—  2 
-12 
—20 
—10 
-15 
—13 
—16 
—90 
-90 
—19 
-425 

18 
16,19 
18 
18 
18 
16,18,19 
18 
18 
18 
18 
18,19 
18 
18 
18 
19 
19 
28 
28 
12,19 
12 
18 

68 
70 
70 
71 
73 
70 
75 
76 
72 
75 
70 
70 
76 
70 
72 
61 
62 
66 
68 
67 
64 

2 

1 

1,2 

5 

5 

1 

1,4,5 
2 

1 
1,2 
1 
9 
9 
7 
5 
9,H 
9 

90 
98 
30 
29 
29 
30 
27 
23 
30 
20 
27 
27 
24 
96 
10 
16 
16 
12 
27 
S3 
99 

lovri. 
Clinton 

26.5 
24.7 
24.5 
26  0 
24.6 
24.6 
27.5 
21.1 
24.8 
2i7 
25.7 
20.7 
18.8 
20.4 
15.4 
9.9 

6.00 
1.47 

aoo 

2.02 
2.53 
1.35 
137 
1.75 

'i*56' 

*i*66" 

46.0 
4&5 
47.5 
47.6 
4&0 
46.8 
48.6 
4.3.3 
46.7 
45.2 
47.1 
44.5 
44.1 
44.5 
37.8 
3&9 
40.9 
38.8 
44.4 
414 
4a9 

L75 

J/yonu 

1.48 

Davenport 

DnbnQQe 

191 
1.39 

Ataliwa 

9.83 

Montlrello 

Fort  Mndjion 

Qnttenberr 

^eres 

1.2s 
125 

Mt  Vernon 

Iowa  City 

Independence 

Near  Independence 
Waterloo   

"a  95 
"i'io 

lowaPalh 

Alffona 

2.14 

Do 

Dakota 



Fontanelle 

Harris  OroTo 

Fort  Dodge 

31 

31 
31 

S9 
44 
37 

13 
13 
14 

—17 
—16 
-19 

18.0 
1&6 
14.4 

i.iw 
2.75 

2.11 

2.50 
1.60 
1.37 

ATwaffM 

94  6 

2.59 

44.2 

2.11 

1 
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stations  in  Stntot 
and  Territories. 
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ji 

Date. 

B 

as 

1 
i 

! 
1 

1 

1 

Date. 

i 

Data. 

1 
1 

1 

9 

1 

1 

tx 

1 

IflSSOURL 

StLouIitJnlvefr'y. 

1 
1 
1 

31 
1 
1 

SO 

Dig, 
(>9 
78 
76 
57 
74 
52 
53 

14 

14 
14 
5 
14 
14 
13 

0 
3 

-18 

—  7 

33.9 
33.4 
34.8 
27.6 
30.8 
8a8 
26.8 

1%, 

1.73 
8.76 
1.30 
1.37 
8.40 
4.90 
8L96 

21 
21 
21 
18 

91 
86 
73 

1 
2,11 

28 
34 

31 

5&3 
55.0 
56.9 
49.3 

In, 
0.69 
a69 
L  14 

Union 

t.50 

RoUa 

HarritonTllle 

Oregon 

20 
12 

80 
72 

5,6,10,11 

34 

27 

S9.1 
51.9 

4.91 
StL49 

AyeraffM  - .  -  ^ .  w  - 

30.4 

2.49 

53.4 

9. 10 

22 

1 

31 

50 
54 
49 

14 
14 
14 

-18 

-8 
—14 

18 
20 
21 
20 
13,21 
20 
21 

79 
78 
75 
72 
75 
87 
77 

MO..f 

5 

5,10 

6 

25 
32 
29 
30 
31 
28 
28 

KAlfSAS. 

Leavenworth 

OJfitba.... 

25.7 
85.9 
84.8 

2.75 
4.60 

51.1 

5ai 

49.1 
48.9 

5a9 

5.13 

5a3 

2.77 

Atebijon 

5l40 

Lawrence  .•...*... 

4.n 

State  Ac.  College . 
LcHoy 

30 
1,18 
1,30 

52 
57 
50 

14 
13 
14 

-9 
-2 

-17 

24.8 
30.7 
81.0 

0.63 
3.11 

aao 

2.44 

l.S 

Council  Grove 

•2.70 

A  veragei ....... 

25.4 

2.42 

5a7 

44.0 
44.5 
46.6 
45.7 

3.27 

20,30,31 

40 

13,14 

-18 

28 
28 
20 
12 

70 
69 
79 
73 

5 
9 

^1 

...... 

96 

91 

NlBRAfKA. 

Blkbom 

14.6 

1.83 

l>e  8oto 

Belle  vue 

...... 

1  7R 

Olendale 

31 

45 

13 

—13 

16.9 

2.18 

2.80 

ATeraget-  > .  r ,  r  - 

15.8 

1.98 

4&S 

9l99 

2S 

31 
29.30 

53 

69 
65 

13 

6 
23 

-30 

37 
36 

90 

64 

4 

16 

UTAH  TERRITORY. 

Wanshlo. « .  r  •  • .  -r  -  - 

80.9 

37.9 

CAUrORKlA. 

Sacramento 

Monterey 

50.1 
51.2 

1.08 
3.31 

26 

85 

3 

38 

57.0 

affi 

Averagef 

50.7 

8.17 

57.0 

3:68 

28,29 
25 

60 
58 

13 
13 

16 
20 

24 

25,30 

68 
75 

1 
17 

38 

ORtOOIf. 
Albany 

3a2 
37.6 

S.95 

Corvallii 

53.9 

5.20 

ATeraget -'.•  IT  - - 

37.9 

3.95 

53.9 

5.20 

31 

44 

13 

-28 

MOITTANA  TXB. 

Helena  Clor 

Camp  Cooke 

5.9 

aoo 

11,30,27 

71 

4 

90 

44.8 

- 

1.41 

MAT. 

JUNE. 

MAIWE. 
Steuben 

28 
29 
28 
28 
28 

70 
70 
65 
71 
69 

3 
4 
3 

21 
31 
29 
34 
36 

47.4 
53.0 
46.1 

51.6 
51.3 

7.50 
6.10 
8.40 
4.87 
5.27 
a76 
5.26 
7.45 
4.09 
3.49 

13 
30 

61 

8 
8.10 

43 

48 

6a5 

6L3 

160 

Lee       *     ... 

Llo 

Willlamibnrg 

WertWatervUle.. 
Gardiner 

22,30 

28 

79 

«,  10, 26 

8 

52 

48 

66.6 
64.3 

1.65 
1.96 

Llubon 

a  19 

Standiflh 

27,88 
26 
28 

25,28 

74 
71 
72 
73 

=^1 

34 
30 
33 
33 

52.1 
52.1 
49.8 
50.6 

15,30 
14,28 
28,30 
15,30 

86 
83 
84 
81 

8,26 

1 

8,9 

8 

49 
47 
00 
48 

66.8 
66.6 
65.7 
67.8 

9.70 

Rumford  Point 

Comiith 

aos 

1.49 

GomiHbrille 

8.91 

ATeragefl 

50.4 

6.13 

69.4 

3.40 
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MAT. 

JUNE. 

stations  fai9t«t«i 
and  TenritoriM. 

Date. 

g 

it 

ji 

Date. 

S 

r 

3 

a 

5 

1 

Date. 

0 

Date. 

it 

a 
i 

1 
i 

1 

NEW  HAMFSHmK. 

PortsmoQtb 

8tT»tford 

38 

25 

85,28 
2:^28 

68 
72 
73 
74 

4 
3 
3 
3 
4 

S6 
34 
32 
30 

47.0 

51.1 

54.0 
53.0 

In, 
a  31 
6.23 
a72 
a92 
6.01 

30 
23 
15 
22 
24,30 

83 
86 
90 
66 

9,10 
5 
8 
10 
9 

44 

48 
46 
45 

Vtg. 
66.0 
64.3 
66.8 
67.9 
66.8 

2.63 
2.0s 

Korth  Banistead  . . 
Concord .......... 

9.51 
1.63 

ClaremoBt 

4.15 

Ay^rofos ...... . 

51.7 

4.64 

66.4 

S.63 

22 
25,28 
28 
1 
21 
29 

72 
64 
72 
70 
75 
^73 

4 
3 

3,4 

12,17 

24 
28 
28 
31 
38 
4S 

11 
15,23 

24 
S4.30 

84 
84 

87 
80 

18 
8 

1 
1 

40 
47 
48 
54 

TSRMOlfT. 

Lnnenbtirf 

North  CrRftibury.. 
Randolph 

49.1 
47.3 
50.7 
51.7 
53.2 
54.3 

10.88 
6.88 
&03 
7.19 
7.62 
6.15 

65.7 
65.0 
69.5 
66.9 

ars 
3.6$ 

2.70 

Middlebnry 

2.81 

Barnet 

AvcnffCB  ..... 

51.1 

7.38 

66.8 

2.99 

25 

23,28 

27,28 

28 

30 

25,30 

25 

28 

28,29 

28 

28 

28 

28 

28 

6 

C8 
72 
71 
72 
74 
77 
80 
73 
75 
75 
77 
76 
76 
80 
68 

4 

3 
3,4 

3,-1:5 

4 
3,4 
4 
3 
3 
3 

33 

37 

y34 

33 
33 
33 
38 
38 
36 
36 
33 
34 
36 
28 
32 

6 

30 

24,30 

33 

28 

7 

7 

5,28 

24 

7 
24 
24 

6 
16 

7 

84 

86 

64 

87 

89 

68 

96 

79 

85 

85 

84 

85 

85 

92' 

87 

10 
9 
9 
9 
9 
8 
8 
8,9 

10 
9 
9 
8 

10 
8 

10 

42 
48 
50 
48 
47 
52 
53 
49 
46 
52 
49 
51 
51 
60 
51 

MASSACHUBSTTS. 

50.7 
55w5 

3a4 

52.9 
53.5 
54.7 
55.4 
53.5 
55.2 
54.3 
53.6 
53.3 
54.1 
54.4 
51.6 

4.25 
a  67 
a  46 

ai?' 
a  70 

4.91 

'e.'i6' 

4.61 
9.47 
5.90 

ea4 

67.8 
62.9 
65.5 
6&9 

'7*1.' 2" 
65.0 
67.2 
67.2 
67.0 
67.3 
67.1 
72.1 
67.0 

1.3d 

Topsfield 

3l84 

liawrvQce 

Qeorgetowii 

Newbury 

North  BiUericii.... 

West  Newton 

New  Bedford 

Do 

asc 

*"a03 
3.44 

3.06 

Woroeiter 

Hendoo 

a  33 
1.60 

Lunenburg 

Amherit 

6.05 
5.67 

Richmond. ........ 

4.50 

Williams  CoUego.. 

1.47 

ATeroff4C 

53.5 

5.17 

67.0 

3.16 

29 

28 
27 
28 

28 

78 

74 
80 
81 

76 

3.4 

3 
3 

4 
2 

35 

36 
32 

23 

13, 24, 30 

13,28 

13 

7 

6.13 

84 

80 
86 
89 
87 
84 

8,9 

9 

9 

10 

8.9 

9,10 

48 

45 
50 
48 
52 

48 

BHODS  t8T.AZrD. 

Newport .........  • 

53.3 

a29 

64.6 

a  50 

CONNECTICUT. 
Pomfiret 

S2.7 
54.0 
55.9 
57.4 

5.07 

6a4 
68.0 
68.7 
66.7 
66.7 

4.01 

Columbia 

Xlddletowa 

Colcbrook 

5.39 
"'5.' 24 

. 

AyoraffM 

55.0 

4.80 

66.7 

5.16 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
27 
29 
35 
25 
29 
28 
29 

•80 
75 
73 
81 
81 
82 
81 
79 
81 
84 
81 
80 
69 
72 
70 
79 
75 

3 
2 
3 
3 
3 
3 

14 
3 
3 
3 
3 
3 
3 

2 
2,3 

37 
38 
34 
34 
34 
37 
33 
35 
37 
42 
35 
3? 
31 
32 
28 
26 
32 

29 

30 

7,30 

13, 24,  30 

30 

28,30 

6.7,8.13 

30 

30 

6 

85 
87 
89 
90 
87 
88 

ei 

91 
87 
87 

10 
I.IU 
1 
1,12 
0 
9 
9 
9 
9 
9 

51 
54 
59 
58 
50 
50 
48 
47 
47 
47 

NIW  YORK. 

Moriches 

South  Hartford 

Troy 

57.5 
56.7 
53.6 
5r».7 
55.6 
55.8 
54.3 
52.8 
55.6 
57.0 
5.5.0 
56.  C 
50.3 
5<).6 
47.3 
61.0 
50.6 

a.  64 

&50 
5.74 
8.60 
7.86 

V  '.. 

'5.' 76' 
a  94 
5.75 
4.02 
5.57 

6u92 
8.00 
7.C2 

i2.*6i' 

68.7 
71.6 
71.3 

71.4 
68.0 
69.0 
67.8 
68.5 
69.0 
69.8 

8.13 
10.95 
a  34 

Germantown 

Garrison's.... 

5.40 
4  93 

Throg'g  Neck 

While  Plains 

DeafandDumbln. 
Columbia  Coilf  go.. 
StXavier'sCoUege 
Flatbush 

5.37 

:■•;■: 

Newbargh 

Qou  veagj^nr 

Korth  Hammond . . 
South  Trenton.... 

Cascnovia 

Ondda 

6 
24 
24 
15 
24 
30 

90 
86 

94 
90 
90 

11 
5 
1 
1 
1,19 
4 

56 
54 
54 
48 
55 
55 

7*1.6 
68.3 
69  2 
68.6 
C8.4 
68.9 

5.02 
1.73 
1.33 

"7.' 43 

Digitized  by 


Google 


444 


AGKICULTURAL   KKPCRT. 


Miteorology  <>/  1867 — ContiDUcd. 


Station!  in  States 
•ad  Territories. 

Date. 

i 

1 

Date. 

■2 

6 

i 
s 

1 

a 

1 

Date. 

li 
1 

Data. 

i 

e 

1 

a 

£ 

Si 

i 

1 
I 

1 

1 

K£w  York— Con. 

tfooaeTlUe 

Depaoviiie 

Tben^sa 

S9 
21 

68 

3 
3 

30 

Deg. 
4a2 

<e.9 

/tt. 
6.82 

5.  HO 
6.9U 
6.57 
6.90 

30 
24.25 

87 

1 
1 

52 

67.6 

In, 
2.94 
SL2S 
1.13 

Oawtrf  0 

25 
29 

69 
72 

''I 

3 

2 

2,3 

2 
3 
2 
2 

32 
27 
29 
30 
US 
31 
88 
£9 
24 
26 
S5 

47.4 
47.5 

30 
30 

f8 
90 

*1 

52 
51 

66.2 
G8L0 

1.41 

Ptilermo 

i.eo 

BaldwiBsrille    . 

Skaueatelea 

29 
29 
29 
25 
25 
29 
29 
28 

70 
83 
70 
67 
67 
80 
79 
65 

5a8 
93.4 
49.7 
49.5 
49.6 
49.8 
48.7 
47.0 

. . . .  • . 

Micboli 

'6.'59" 
5.69 
5.69 
8.70 

'4.'£6' 

7 
30 
30 
I4,23,i.'7 
30 
30 
23 

95 
88 
90 
85 
91 
89 
93 

1 
1 
1 
1 
1 
1 
4 

48 
51 
53 
55 
44 
50 
52 

69.1 

eas 

69.5 
69.7 
6&3 
66.8 
7a3 

Qeoeva 

2.05 

RoebeKter 

1.40 

Rocbcrter  Univer'y 
Littlf'OcneMe.... 

Pricodhhip 

Buffalo... 

1.40 
1.50 
U90 
1.77 

AveragM 

51.9 

6.G9 

68.9 

3.81 

29 

8i^ 
29 
29 
29 
29 
29 
£9 
89 
29 
29 
£9 

86 
60 
63 
83 
64 
85 
63 
86 
80 
86 
83 
86 

3 

4.6 

3 

3 

4 

3 

3,5 

4 

3 

3,4 

37 
35 
40 
40 
37 
36 
34 
33 
37 
30 
37 
40 

16 
16 
30 
16,30 
30 

98 

84 
66 
86 
85 

9 

9 

9,10 

50 
45 

50 
58 
50 

REW  jniSKT. 
Eatervon.. 

56.3 
55.3 
56.6 
Ga8 
57.7 
56.8 
57.4 
57.6 
55.5 
60.4 
56.6 
58.9 

5.97 
6.55 
6L45 
5.32 
8.50 
7.38 

'i'eo* 

6.71 

■6.'49 
6.89 

69.9 
66.9 
eSLS 
73.1 
68.7 

&49 

Bewark 

9.73 

Kew  Brtiniwick... 
Trenton 

10.90 

a  19 

BurJington 

Uoorckto  wn 

8.85 

Mount  Uolly 

Seavlile 

15,30 
30 
6,30 
13.30 
14.30 
28,30 

85 

88 
84 
88 
85 
86 

11 
11 
9,11 
11 
11 
9 

50 
42 
51 
52 
50 
53 

6&8 
67.4 
67.5 
67.8 
68.6 
70.1 

ii*55 

Dover 

e.28 

R«ad!ngton 

Bnddonfieid 

Qraenwlch 

5145 

AT^raffct  ..... 

57.5 

6.99 

68.9 

65t4 
60.0 
71.5 
78.5 

64.6 

65.3 
67.4 
69.5 
7i.6 
73.5 
71.0 
71,3 
73.3 

Tai 

70.4 
69.5 
67.1 
67.5 
78.5 
69.2 
71.0 

a96 

29 
29 

29 
29 
29 
29 
29 
29 
29 
29 
29 

83 
85 

87 
88 

83 
80 
78 
88 
90 
90 
87 
88 
65 

3 
3 
3 
3 

3 
3 
4 
4 
3 
3 
3 

''I 

30 
37 
39 
36 

38 
28 
30 
36 
38 
38 
37 
44 
40 

30 
15 
15,16,30 
17 

30 

7 

16,30 

30 

6 

13,30 

16 

16,30 

15,30 

30 

7 

30 

7 

25,27.30 

7,14.27 

6,23,27 

85 
87 
88 
88 

84 
88 
84 
89 
94 
90 
93 
88 
89 
89 
86 
98 
87 
90 
88 
87 
86 

9 
10,11.18, 
15 
9 
1 

11 
11 
11 
11 
10 
11 
11 
11 
10 

^  1 

19 

1 
1 

45 
53 
51 
96 

50 
46 
43 
43 
90 
56 
51 
54 
57 
SS 
57 
50 
51 
49 
56 
44 
58 

PKNRSTLVAiaA. 

Kjcei 

50.9 
56.7 
58.5 
60.4 

53.7 

sac 

54.3 
56.9 

5&0 
59.5 
57.0 
59.0 
5&2 

11.00 
7.75 
7.07 

&67 

*8.'42" 
*8.'37 

ft.' .is' 

5.73 

3.70 
8.00 

ia95 

19l67 

FalLtlngton 

PhUftdelphlo 

Oermautown 

H  orflinTn r 

Dyberry 

Whitehall 

Parketvillo 

Bradlng 

&65 

Ephrata 

6lS3 

Sliver  Spring 

Mount  Joy 

Harrixburg 

""6.'85 
3.64 

5.  lei 

Lfwibburg 

Tioga 

29 
29 
29 
28 

28 
28 
28 

84 
83 
82 
83 
86 
81 
83 

3 
3 
3 
3 
3 
3 
3 

35 
96 

3a 

28 
38 
26 
36 

54.0 
49.3 
51.5 
4&8 
53.7 
51.7 
54.4 

a  52 
12.40 
&13 
7.18 

*5."io 

4.92 

1.70 

Pleming 

2.43 

Grampian  HiUi  . . . 

Connclbville 

KewCMtlo 

Canonsburg 

1.32 
"i-97 

ATcragcs  .  ..  . 

54.8 

7.67 

69.7 

5l49 

29 
29 

29 

90 
84 
87 

3 
3 

3.8 

38 
38 
44 
44 

40 

3^) 
16 
30 
14,30 
30 

89 
87 
88 
89 
92 

10 
10,11 

11 

0 

11 

58 
56 
56 
54 
54 

MABTLARD. 

Woodlawn 

CatoMvUlo 

Annapolis 

St.  Inigoei  

6ao 

58.7 
6".U 
61.5 
57.3 

7.56 

'6.'64* 
5.56 

71.6 
7a9 
72.4 

-^ 

3.74 
3.73 

29 

82 



Averages ...... 

59.5 

6.59 



71.8 

4  63 
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MAT. 

JUNE. 

StatiimsinStatei 
and  Terrltoftea. 

Date. 

Is 
t 

Date. 

S5 

1 

1 

Date. 

1 
1= 

Date. 

g 

^ 

S 

▼moimA. 

C(ip«CbiirlmL.H. 
Surry  CoortHou  As 
Hewlett  a  Station  . 

Mount  Solon 

Lynchbtirg 

29 
S9.30 
S9 
29 
29 

90 
80 
93 
80 

8 

8 

2,8,16 

1,3 

8 

47 
46 
40 
45 

61.7 
65.9 
61.8 
60.8 

In. 
5l40 

Km 

28 
29 
30 
15,30 
30 

92 
88 
86 
84 

9 
9,10 

1 

11 
11 

58 

46 
56 
53 

Deg. 
70.8 
75.1 
69.6 
72.9 

In. 
13L5I 

"i'so 

Atcjhms.  ...... 

62.6 

5.50 

71.9 

9.53 

.    6 
17 
89 

99 
94 
88 

1,10 

1 

20 

SB 
56 

58 

WEST  VIR6I5IA. 

Bomnoy 

72.3 
■74.'6" 

Orafton 

28 
13,28 

90 
83 

9 
9 

39 
41 

66.7 

6ao 

4.88 
4.88 

1.90 

Cabell  OonrtUonra 

0.10 

A  voragoi . « . . ... 

61.4 

4.88 

73.2 

0.65 

29 

28,29,30 
29 

95 
80 
93 
86 

n 

9 
8 
8 
9 
9 
8 

47 
43 
43 
34 
36 
47 

30 
30 
30 
30 
14 
30 

99 
87 
99 
93 
86 
85 

10,11 

n 

10 

1 
11 

9 

59 
55 
57 
84 
50 
59 

NORTH  CAROUffA. 

Goldeboro' 

Oxford 

69.0 
04.3 
66.0 
63.8 
60.4 
08.3 

6.86 
6.50 
5.80 
9.73 
6.19 

75.3 
73,1 
75.9 
72.7 
69.2 
69.6 

15.15 
8.35 

Bnkigh , 

14.40 

Alb«marle 

StatMvlUe 

AshoTlUe......... 

9.04 
&76 
14.40 

Aveniges 

64.3 

7.09 

79.5  1  11.65 

S8.29 

12 
13.27,28, 
89 
28 
11,87 
27 

E6 

82 
89 

90 
86 

89 

7 

8 
8 

8 
8 
8 

51 

41 
47 

40 
44 

48 

27 

9,10 
15 

10 

10 

14,28 

91 

85 
96 

91 
91 
92 

11 

19 
2 

13 

61 

61 
73 

69 
65 

70 

SOUTH  CAROLINA. 

Aiken 

68.9 

73.0 

75.3 
HI.  6 

77.8 
77.3 
81.6 

11.49 

ALABAMA. 

Monlton 

68.3 

72.a 

69.9 
67.7 
76.8 

1.62 
4.41 

5.43 

Prairie  Bluff 

Opelika 

HaTann 

3.84 

CsrlowTUle 

4.58 

Averages ....... 

71.0 

3.84 

7a7 

4.86 

10 
30 

U 

10 

66 
92 

95 

68 

8 
9 

9 

9 

50 
57 

48 

59 

29 
29 

3,16,25. 

29 

88 
97 

93 

88 

22 

4,5.6. 
ll.iS 
10,11 

9,11,29 

70 
72 

70 

74 

FLORIPA. 

Feraandina 

Jaduonrilie 

Qozdon 

72.4 
75.0 

74.3 

75.8 

2L60 
3.85 

...... 

77.4 

eas 

79.4 
79.8 

6.90 
ia49 

Port  Orange 

A^eraffss  •  •  ■ 

74.5 

Ji.73 

79.3 

aTo 

18.19, 

27,30 

31 

9 

9 

94 

93 
92 
92 

7 
7 

56 

as 

51 
S8 

24 

21 
21 
S2 

100 

97 
101 
97 

1 
,,3 

1 

68 

72 
66 
Off 

...... 

TEXAS. 

Botuton .......... 

75.6 

76.3 
73.0 
73.9 

a  18 
6.50 
1.30 

82.0 

81.6 
8216 
81.9 

Colombia 

6.55 

'^aeo. 

3.80 

Austin 

&05 

Averages....... 

74.7 

5.33 

81.9 

4.80 

87 
27 

94 

85 

6 
5»6 

,     58 
56 

LOUISIAICA* 

VIdalla 

73.5 
72.8 

15.  CO 

B^ntcm  ........... 

19 

79 

3 

65 

83.3 

ATerages. ...... 

72.9 

15.00 

83.2 

' 
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30 
27 
27 

88 
84 

8 
6 
7 

^T2 
53 

50 

Dtg. 

i 

3 

i 

3 

3 
I 

Date. 

i 
1 
u 

1 

Date. 

t, 

62 

a 

1 

i 

i 
:5 

1  i 

0 

c 

MMSIflSIPPI. 

In. 

22,23 
24 
23 

86 
88 

4 

X>t<5'. 

In, 

Fayette 

67.2 
69.9 

ii.'ij?" 

74.9 

76.8 

Katchez x 

4,TtJ 

Averages 

68.6 

11.27 

75.9 

1     4.76 

ARKANSAS. 

Betona 

27 

28 

28 

4,12 

8G 

90 
84 
81 

2,6 

8 

8 

7,8 

48 

42 
38 
40 

69.6 

7.76 

TENNESSEE. 

ToiCTilum  College. 
Lookout  Mouutain 
ClarkivUle 

VrAnkltn 

62.3 
64.0 
61.4 

4.56' 


20 

29 

17 

23,27, 

28,29 

87 
88 
87 

87 

3 

7 

63 
66 
63 
64 

73.1 
75.2 
73.9 
7a  2 

**2.'53 

Averages 

62.6 

4.56 

74.  C 

2.53 

EENTUCKT. 

CbOesburg 

LexiDgtou 

LottisvUle 

28 
28 
28 

84 
84 

81 

7,8 
8 
8 

40 
33 
32 

59.4 
58.0 
58.9 

4.66 
5.95 
6.52 

29 

30 

17,30 

92 
87 
90 

1 
1 

54 

56 
55 

7ai 

71.0 
72.0 

4.86 
3w71 
4.58 

Average! 

58.8 

5.71 

72.0 

4.38 

OHIO. 

New  Lisbon 

EastFalrtield 

fitj>nhonville 

28 
28 

82 
83 

3 
3 

36 
29 

54.2 
62.1 
57.7 
54.9 
50.6 

4.88 
4.12 
4.20 

'6.' 12 

14,25 

93 

2 

SO 

71.9 

3.45 

77.0 
72.4 

*7i.'6' 
74.3 
7a9 

2.S 

Martin's  Ferry.... 

Painesville 

Ifilnonville 

28 
28 

85 
78 

3 
2 
2- 

2 

39 
30 
30 
31 
32 

28,30 
6 
24 
30 
30 
30 

87 
83 
98 
94 
98 
91 

4 
3 

3.19.^ 

60 
56 
54 
54 
60 
58 

2.85 

Cleveland,  (H.).... 
ClevelaodAS.).... 

28 
29 

85 
78 

52.4 
5a2 

5.02 

L8I 

AidHnnliM 

28,29 

28,29 
4,29 
28 
28 
28 
28 
30 
29 
30 
26 
28 
28 
28 
28 
29 

84 
66 
73 
82 
75 
83 
88 
81 
61 
72 
78 
72 
82 
80 
80 
86 
84 
78 

9 
2 
9 
3 
3 
7 
7 
3 
8 
2 
3 
8 
3.7 
7,8 
8 
8 
4 
7 

40 
37 
32 
37 
33 
38 
38 
37 
38 
38 
30 
34 
38 
37 
40 
42 
35 
34 

56.6 
52.4 
52.7 
55.4 
5.T8 
56.7 
55.9 
62.7 
54.9 
52.3 
54.3 
47.2 
55.4 
56.0 
68.0 
62.2 
55.9 
55.2 

4.67 
5.08 
2.39 

"7*16* 
1.62 
a  25 
3.09 
a  ID 
5.50 
a50 
5.31 
2.27 
2.75 
3.80 
4.38 
4.15 
1.98 

KeUey's  Island.... 
Korwalk 

17,30 
30 
17 
30 

88 
90 
89 
90 

1 

9 

58 
56 
61 
54 

72.4 

70.8 
74.5 
69.2 

1.19 
1.45 

CarHun 

a  21 

KortbFairaeld.... 
"Westervillo  

2  76 

4 

3,20 
4 
1 

1,19 
3,4 

3,9,10 

4 

1 

1,19 

3,4,18 

61 
58 
57 
55 
51 
60 
58 
58 
60 
62 
60 
56 

Marion 

30 

30 

6 

30 

6 

30 

6,17,30 

30 

25,30 

22,25.30 

14 

89 
88 
91 
95 
89 
90 
86 
88 
90 
90 
91 

71.5 
72.1 
7L1 

72.0 
74.3 
TA3 

71.8 
74.1 
77.6 
74.8 
73.7 

4.92 

UillHboro' 

2.32 

Toledo 

L9« 

Bowling  Oreen 

K^i^ton  ........... 

5.25 
4.63 

UrbanaUnivemity. 
Betbel 

4.08 
a  00 

Cincinnati  iH)  .... 

Cincinnati  (P) 

Colleg«lIill 

Farm  School 

a73 

a67 

6.38 
5.50 

Averagea 

54.5 

4.29 

7a  0 

a30 

*       BIICUIOAN. 

Monroe  City 

State  Agr'l  CoUege 
Litcbfleid 

30 
30,31 
30 
31 
25 
31 
26,31 
31 
31 

76 
70 
72 
79 
62 
72 
70 
61 
60 

2 
2 
3 
2 
2 
2 
2 
2 
1,2 

38 
30 
28 
28 
26 
28 
29 
20 
30 

53.1 
51.1 
60.6 
49.7 
44.1 
49.8 
4a2 
41.9 

2.23 
a  81 
8.97 

'5.' 38* 

15,30 

23 

23 

23 

6,29 

93 
92 
93 
96 
86 

3 
3 
3 
3 
1,3.4 

44 

65 
55 
53 

48 

73.7 

71.6 
68.4 
72.7 
64.1 

2.25 
2.83 
25C 

Grand  Rapids 

Konbport 

Holland 

Otsego 

8.23 

11 

23,24 

90 
80 
90 

2 

50 
44 

42 

68.7 
60.1 
6i7 

Copptr  Falls 

Ontonagon 

ais 

Averagt'S 

48.5 

5.10 

67.8 

8177 

s==: 

■ 
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Btttlont  In  States 
and  Teiritoriea. 


INDIANA. 


Bjiehmond 

Aurora 

Vevay 

Muncio 

Spicol&nd. ...... 

OolambiR  City  . . 
Indianapolifl  — 

Rensnlaer 

Merom 

HoirHarmpny., 


Averages  • 


ILLINOIS. 


Caileago 

Near  Chicago . 

Goloosda 

Aurora , 

Sandwich 

Ottawa 

Winnebago ... 

Bodiella 

Dixon 

Wyanet 

TiskUwa. 


Hennepin . 
Magnolia 


Magnolia . 

Blmfra 

Peoria 

Bpringfteld... 

Dubois 

Watorloo.... 
South  Pass... 
Galeaburg  ... 
Manchester  .. 
Mt.  Sterling  . 


August*.... 
Averagai. 


WIBCONHN. 


Manitowoe 

Plymouth 

Milwaukee  (L)... 
MUwnnkee(W).. 

Appleton 

Geneva 

Delavan 

Waopacca(M)... 
Wanpaeca(Wi  .. 

.  £m1>arrai8 

Boeky  Run 

BeloH 

Bamboo 

Mew  Lisbon 

GalesviUe 


Averages 

KZNNISOTA. 


BoaverBay.... 
Gnmd  Portage . 

Bodwlng 

AilM 


I>ate. 


28. 3a 
31 

30,31 
31 
31 
3P 
31 
31 
12 
4 
30 

20,31 
25 

30,31 
30 
31 
31 
30 


11. 


29 

16 

28,30 

30 


2 

il 


IHg. 


Data. 


8 
7 
2 
7 
8 
2,8 
2 


2,6 

7 

8 

8 

2 

3 

2,6 

2,7 

2,7 

7,8 

7 

3 

7 

6 

7 

6,7 

7 

8 

8 


2 
2 
3 
2 
2 
2 
2 
2 

2 
2 
12 
8 


0. 

r 


Deg. 


Deg- 


59.8 
«1.4 
54.7 
54.9 
50.8 
54.3 
.•X).0 
55.8 
61.8 


3.49 
4.25 
5.08 
4.11 
5.00 

ii'so' 

5.74 
4.62 


56.1 


51.4 
51.7 
67.5 
46.6 
5a9 
52L8 
49.4 
51.0 
51.1 
53.0 
52.8 
92.0 
SQL  5 

sao 

56.8 
55.0 
56.5 
92.8 
6ai 


50.3 
56L8 
58.6 
91.9 
57.9 


53.8 


46u7 
49.0 
4&6 
47.3 
4a5 
4».7 
48.3 
50.4 
47.7 
46.1 
43.3 
49.6 
49.7 
51.2 


iTi. 


5.97 


4.22 


6.00 
5.84 
7.58 
4.64 
4.65 


&68 


laoo 

&41 
4.40 


5.40 
&90 


6.38 
S.45 


Si.  86 


2.26 
3.10 
4.39 
&53 
2.20 


3.60 

L38 
3.94 

a  05 

&19 


4&8     3.56 


44.9 
47.3 
47.6 
47.8 


L64 


ai8 


DaU. 


30 
17 
28 
30 
30 
22,23 
22 


24 
24,30 


30 
6 
23 
22 
22 
22 
8.9.30 
82 


82 

22 

6,22,30 

9 

22 

6,82 

22 

22 

83 

21,22 

9 


14 
8,9 


30 
14.22,83 
30 
30 


22 

30 

23 

7 

9 

8.9,12 

22 

10 

8 

12 


94 
100 
94 
93 
96 
96 


94 
100 

98 
90 
96 
97 
92 
96 


93 
96 
92 
95 
94 
92 
94 
97 
94 
96 
100 
89 
95 
93 
91 
87 


Data. 


3 

1 

18 
3.18 

3 
18 
19 


1 

1 

1,3,19 

2 

1 
1 


1 
1 

18 
19 
2 
18 
1,2 
1,17 
3 
1 
4 

1,2.18 

2,87 

1.3 

18 


1,3 

1 
1 
1 
1 
1 
1,2 
1 
1 
2 


s 
a 

85 


""% 


56 
I  54 
58 
48 
56 


54 


Deff. 
71.8 
74.9 
79.6 
74.5 
74.9 
7a  3 
74.3 


73.4 
77.9 


75.5 


72.4 
74.3 
78.2 
78.0 
7a4 
74.0 
79.3 
7a  0 


7X5 
7a  6 
70.0 
73.9 
74.5 
73.1 
74.6 
75.6 
74.8 
78.0 
79.8 
73.9 
75.8 
78.8 
72.7 
77.0 


74,6 


65.7 
71.3 
67.4 
67.8 


fA 

72.1 

53 

69.7 

50 

72.6 

50 

69.6 

48 

68.2 

52 

?5l4 

55 

72.0 

52 

73.4 

54 

67.7 

54 

7a  8 

7a  8 


59.1 
47.5 
68.5 


In, 

9.73 

4.70 

a89 

a90 

2.50 

8lOO 


1.10 
1*43 


8.89 


1.86 

a41 
6.98 
a73 
a74 


a30 

1.62 
8.98 

'i'eo 

9.18 


ai3 

8.86 


a69 


1.34 
1.50 
2.04 
8.88 


8.08 

a70 

8.31 

2.74 
5.25 


8.78 


7.40 
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MAT 

- 

JUKX. 

StaUosi  In  State* 
and  Tcrrltociei. 

Date. 

C 

a 

h 

Date. 

1 

i     i 

3       S 

\  \ 

a  ■  % 
1  '  1 

Date. 

1 

Dateu 

!i 

1 
i 

St 

1 

1 

HUvicuOTA— Coo. 
St.  Paul 

30 
30 
30 

30 

70 
77 
78 

6 

1 

1,2.6 

26 
29 
89 

I 
/>V.      In. 
49.7     4.45 
48. 5     a  63 
49.3     .3.00 
38.0     3.r2 

12 

as 

13 
S9 

86 
88 

93 

1 
2 

1,19 

Iksr. 
50 
.M 
53 
52 

6&1 
69.4 
71.2 

In. 
R35 

aa« 

7.24 
11.65 

Minneapolii 

Sibley 

New  Ulm 

ATenifea 

48.4  1  ^07 

64.6 
72.S 

9.01 
3.30 

IOWA. 

OUnton 

30 
31 
30,31 
30 
31 
30 
31 
30 
30 
30 
30 
30 
30 
30 
30 
17 
30 
30 
30 
30 
3 
3 

78 
75 
71 
77 
78 
78 
81 
80 
78 
75 
79 
78 
79 
76 
77 
64 
77 
73 
78 
75 
78 
80 

6 
6 
6 
6 
6 
6 
6,7 
7 
2 
6 
6 
6 
2 
5 

34 
33 
36 
36 
33 
35 
33 
27 
28 
30 
31 
34 
89 
32 

SS.4 
52.0 
51.5 

sai 

51.0 
58.9 
53.7 
48.4 
51.1 
50.3 
51.9 
51.0 
50.8 
51.0 
S2.3 
46.6 

sai 

51.1 
51.9 
51.6 
53.6 
52.0 

7.00 
5.40 
11132 
3.10 
5.33 
4.67 
.•i.68 

id."  60* 
7.95 
6.20 

*7.*64' 

4.OT 
6.6-1 
4.50 

S3 



92 

1 

58 

I^yong 

Davenport 

Dabnqao 

io 

9,30 

88 
89 

1 
1.2 

52 
56 

72.6 
73.1 

3.88 

€.80 

Ataltoia 

MontlceUo 

Fort  Madison 

Onttanberg 

6 
9 
6,7,8.12 

\i 

6 

22 

7,30 

30 

12,29 

12 

5 
22 
29 

91 
91 
92 
94 
92 
90 
91 
93 
88 
86 
88 
00 
88 
90 
91 
92 
86 

1 

25 

2,3,17 

17 
18 
1.2 

28 

^ij 

17 

2 

1,17 

2,17 

17 

54 
59 
M 

•    50 
55 

S3 
58 
58 
50 
58 
53 
SB 
53 
55 
47 

71.  S 
78.S 
70.1 
73L3 

71.2 
7a5 
71.8 
72L4 
69.8 
70.0 
65.6 
69.6 
69.4 
68.4 
71.5 
73.0 

m.0 

438 

4.U 



Mt  Vernon 

lowaCliy 

Independence 

Near  Independence 

Waterloo 

Marble  Rock 

9.90 
10L40 

]owaFallii 

Algona(D) 

^in:!""!::::::: 

2,6,7 

'•I 

2 
6 
6 
6 

30 
30 
31 
30 
31 
36 
29 

17.80 

Port  Dodge 

FonUnelle 

HarriaOroTe 

&9B 
7.00 
4.90 

AveragM 

51.4 

60.9 
SO.  5 
61.5 
57.1 
57.6 
5&6 
58.3 

6.38 

7a  9 

7  13 

4 

3 

4 

31 

4.12 

3,8,10,14 

3,8 

80 
87 
63 
73 
81 
78 
82 

7 

7,8 

7 

13 

46 
36 
44 
36 
29 
45 
38 

22 
22 

'•^ 

3.4,23 
4.22 

93 

96 
99 
89 
90 
90 
94 

1 
3 
17 
1 
28 
17 
17 

65 
56 

58 
64 
49 
58 
51 

MXatOOBI. 
StLonla 

5.95 
7.86 
7.U5 
3L20 
7.:J2 

ia6t 

5.84 

78.0 
73LO 
76.6 
76.3 

7a  8 
7a9 

74.7 

3.30 
5.14 
S.56 

Allontoa 

Union 

Canton • . 

BoUa 

1.09 
9LS8 

4.11 

Harriuonvme 

Oregon 

ATeragei 

59.1 

6.84 

74.8 

3. 13 

8 
3 

10 

8 

8 

8 

8,9,M 

90 
80 
87 
78 
89 
93 
90 
91 

6 
6 
2 
9 
5 
6 

30 
37 
34 
37 
42 
41 
46 
36 

30 
30 
20 

96 
97 
98 

11 
17 
17 

S8 
54 

52 

KANSAS. 

Olatba 

5a  0 
57.9 
5ff.8 
55w5 
59.0 
59.2 
64.6 

fias 

6.25 
8.40 
4.75 
9.38 

12.01 
7.15 

79L9 
7&3 

7a  5 

4.43 
8.95 
4.75 

Atetalson 

Lawrence 

Bolton 

5,22,30 
3 

94 
91 

17 
7,17 

57 
56 

7&3 
73.0 

State  Agr.  College. 
IjO  Kov 

&6S 

ConndiOroye 

22 

94 

17 

52 

76.8 

3.75 

Ayaragei ....... 

59.1 

7.36 

74.8 

4k  31 

3 
3 
3 
3 

84 
83 
81 
85 

2 

1 
1.6 
5,6 

34 

30 
37 
35 

22 

22 

22,23 

S2 

22,30 

94 
94 
86 
92 
90 

17 
17 
17 
17 
17 

51 
51 
49 
59 
54 

KZBBASKA. 

Elkbora 

54.9 
55.9 
55.7 
55.3 

'8.'26* 
5.38 
8.25 

71.3 
72.5 
73.3 
T8.3 
73.7 

De  Soto 

5.48 
8.91 

Betlevne 

Olendale 

3.15 

Peftt 

Arerages 

55u5 

7.28 

18.6 

3.85 
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MAT. 

JUNE. 

StaaoniilnStAtcs 
and  Territories. 

Date. 

1 
1 

Date. 

3 

S 

i 

1 

s 

Date. 

g 

1 

Date. 

1 

s 

S 

i 

1 
1 

1 

UTAH  TERRITORT. 

Gt.  SaltLakoCltv. 

Dee. 

Dtg. 

Dts. 


In. 

£0,30 
27,29 

93 

'•I 

37 

T>€g. 

67.5 
64.2 

in. 
L47 

Wanshlp 

.M 

79 

4 

3G 

53.2 

A  veriifffisc 

65.6 

L47 

31 
31 

93 

80 

• 
18 

2y 

I 

10 
9 

95 
S3 

.I0.=8 

61 
45 

CALirORNU. 

'  Sen  Francisco 

Monterey 

49 
46 

6S.6 
57.8 

0.00 
a  21 

75.1 

0.00 
0.00 

63.2 

0.11 

75.1 

0.00 

31 
30 

85 
85 

4 
3 

34 
44 

25 
25 

90 
88 

5 
5,6,7 

48 
46 

OREO  ON. 

Albany 

GO.C 

2.45 

65.5 

0.90 

nnrvBllifl 

JULY. 

AUGUST. 

MAINE. 

Stooben 

3,16 

16,24 

15,16,34 

24 

24 

24 

^^ 

24 
24 

84 
8^) 
82 
90 
86 
88 
89 
67 
88 
88 

31 

27 

21,26 

19,20 

20,21 

49 
,•50 
52 
52 
55 

64.5 
66.5 
64.7 
68.2 
67.1 

5.60 

a55 

a  41 

3.70 

a94 

4.08 
5.17 
6.90 
4.10 
4.90 

21 
'  8 

80 

87 

31 
31 

50 
52 

66.4 
65.7 

8.80 

Leo ;. 

5.10 

NVilliamsburg 

WentWaterviUfl.. 
Onrdiner . ......... 

18 
18 

86 
81 

3L 
31 

51 
54 

70.3 
68.3 

6.90 
a  49 

Lisbon    

7.78 

Standish 

31 
31 
21 
21 

50 
50 
52 
53 

68.9 
tA.2 
67.6 
69.2 

10 

18 

7,14 

8 

89 
86 
66 
84 

30,31 
31 
31 
31 

53 

45 
46 

48 

69.9 
67.5 
68.5 
69.5 

9.10 

Kamford  Point 

Coralsh 

5.10 
9.00 

ComishTille 

9.13 

Ayentffes    .  •  • 

67.0 

5.04 

68.3 

7.71 

3 

24 
24 

24 

■ 

87 

90 
88 
90 

2, 15, 21, 
31 
31 
31 
31 

56 

47 

54 
SO 

10 

8 

5,7,18 

9,18 

85 

88 
86 
86 

31 

31 
3D 
31 

49 

41 
52 
42 

NSW  HAMPSHIRE. 

Portsmoath 

Strot/ord 

North  Bamsteftd.. 
Claremont 

67.0 

64.6 

68.8 
67.6 

6.80 

4.76 
4.24 
4.70 

50.0 

60.0 
69.1 
68.4 

aso 

5.46 
7.86 
5.87 

Averages 

67.0 

5.13 

64.1 

5.67 

23 

24 
24 

28 
28 
24 

92 

87 
89 
84 
92 
100 

13,14.15. 

16,17 

30,31 

14,22 

13 

19 

11 

50 

48 
49 
54 
51 
61 

18 

8 
7 
8 

95 

92 

88 
80 

30 

31 
31 
31 

30 

42 

48 
48 

VERMONT. 

Lunenbarg 

North  Craftsbury.. 
Uondolph 

70.2 

63.9 
66.4 
64.2 
68.2 
74.0' 

3.33 

4.85 

aso 
ail 

4.43 

aoo 

64.7 

4.56 

67.7 
68.3 

4.90 

MJddlebniy 

4.25 

Boraet 

::::::::::.: 

Averoces 

67.8 

ac7 

66.9 

4.57 

r»^ 

4 
4 

4 

24 

'    28 

*  * 

88 
92 
88 
88 
91 

13 

19,20,21 

20,21 

13,21 

21 

55 
57 
54 
54 
55 

18 

18 

18 

5.8 

6,10 

88 
90 
85 
85 
90 

31 
31 
31 
31 
31 

5D 

MASSACHDSETTa. 

KhigstoD 

68.1 
70.1 
67.8 
67.  S 
69.0 

7.25 
6.39 
7.40 

70.1 

8.65 

Toptffield 

55  I  7L3 
48  '  09. 1 
45     69.0 
50  ,  69. 7 

9.21 

Lawrence  ......••. 

Georgetown 

Newbury 

29 
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StatloDf  in  Statei 
and  T«iTitoiiet. 


Date. 


D&tow 


Date. 


E 


fS 


I 


MASS.---CoDtinTied. 

MlltOT 

KortbBillerioa.... 
WeFt  Newton  .... 

Mew  Bedford 

Do 

Worcester 

M endon 

Luoeobnrg    

Amhenit 

Richmond 

WllUami  College.. 


4 

25 
4 

25 
7 
4 
4 

25 
3.24 
3,15,27 


Avertfea., 


RHODE  ISLAND. 

Newport 

CONNECTICUT. 


Pomfret .. 

Oroton 

Columbia . 
Ulddletown . 


4 
4 
Colebrook 4,24 

AverafH... 


NSW  TOIUL 


Moriehef 

South  Hartford... 

Troy 

Oennantown 

Oarrison't 

Throg'B  Neck 

White  FlalDB 

Denf  and  Damb  In 
Colambla  College . 

FlatbuMb 

Kewbnrgh 

HinavlUe 

Gonvernenr 

Mortb  Hammond.. 
BonBeTille 
Sontb  Trenton.... 
Casenovla  . 
Oneida  ... 
DepauTllle. 
Onwego — 
Palermo  ... 
Niehob.... 
(Geneva .... 

Hocheeter.c 

Rochester  (Jniver'y 
Little  Qeneaee 
Friend^lp . 


Snipt'iAon  Bridge. 
Bnifalo 


Averoges 

NEW  JERSEY. 


Faterson 

Newark 

KewBnmBwick.. 


24 
24 

4 
3,4,7 

4 
4 

14 
4 

24 
24 
24 
28 


28 
24 
28 
84,28 
24 
24 
24 
24 
24 
24 
23 
27 


4,28 

4,25 

4 


89 
99 
82 
89 


85 


90 
90 
87 
92 
86 
90 
94 
95 
94 

89 
93 
90 
100 
90 


21 
SI 
1,21 
21 
91 
21 
21 
81 
3L 
30 
14,19 


21 


81 


18 

13,19 

21 


9.19,20, 

21 

M.13 

13 

19 

9 

16 

13,20 

18 

18 

18 

18 

18,30 

9, 13, 18 

13 

10,13,21 

19 

13 

13 

►,13.14 

13 

15,31 

13 

0,13.14 

9 

14,17 

17 

14 

13 


9,15,18 
19 
19 


54 

58 
55 

67 
55 
54 
55 
55 
57 
S8 


53 


53 


56 


D*9' 
67.9 
TO.  6 
72.7 
07.7 
70.8 
69.0 
68.2 
73.3 

6ai 

72.8 
66.8 


69.3 


67.4 


66.6 


7a5 
70.8 

6a3 


69.1 


74.4 

78.9 

71.6 
73.2 
71.0 
72.6 
69.9 
72.3 
74.1 
70.8 
78.3 
70.4 
66.4 
68.7 
67.3 
69.8 
07.6 
69.6 
68.8 
67.8 
69.3 
69.3 
7a  9 
69.8 
69.4 
67.4 
67.1 
70.5 
71.8 


7a  0 


71.7 
70.9 
71.9 


In. 
5.13 

aTO 

5.92 
6.11 
3.36 
3.20 
3.60 
4.00 
7.35 
3L61 


5.16 


a63 


3.16 


3.24 


3.73 
3.42 
1.80 
4.20 


5.76 
3.88 
8.57 

an 


8.58 

4.17 
4.18 
a  86 


5.96 
8.U 
1.94 
8.40 


8.64 
a54 
a56 
a30 
8.45 


1.54 


a  14 


4.85 
a  76 
&03 


18 

7,10,19 

10,18 

15,18 

15 

18 

18 

7, 9. 14 

7 

18 

18 


6,15 


18 

10,19 
7,18 
5,18 


11 

|7,15,18 

18 

5,18 

18 

18,81 

18 

18 

18 

18 

18 

7 

7 

9 

■H 

18 

6,7,8,9 
18 

6,7,8,9,18 

6 

18 

18 

18 

6 

6 

6,8 

7 


6,14 

18,19 

18 


Ikg. 
46 
43 
54 
53 
54 
51 
50 
49 
48 
44 
45 


86 


84 


31 


31 

30 
31 
31 
31 
30 
30 
31 
30 
31 
31 
30 
30 
30 
30 
31 

30,31 
30 

30,31 
31 
30 
31 
30 
30 
31 
31 

30,31 
30 
30 


58 


50 
58 
48 
48 
51 


69.4 
71.  a 
75.a 

Tae 

72.1 
69.4 
66.4 
69.S 
6a6 
72.4 
67.4 

Tai  I 


7.00 


G7.3 

"me" 
7a7 

0B.4 
69.3 


56 

46 

51 
56 

51 
58 
56 

54 

61 
55 
53 
54 
48 
54 
48 
48 
48 
48 


46 
44 

50 
49 
49 
37 
43 
46 
50 


7&1 

7a4 
71.7 
76.0 

7L0 

Tao 

7a8 

7L9 
72.6 
78.S 
72.0 
69.7 
6&5 
78.1 
68.1 
7a4 
68.8 
7ai 
7ai 
69.8 
69.5 
69.6 
69.0 
71.8 
69.6 
66.7 
6a3 
69.9 
72.8 

7a7 


48 
5Q 
59 


71.0 
7a8 
71.3 


ia46 

laes 

8,45 
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BtatlonsinStatdB 
and  Territorief. 


Dato. 


I 

is 


Date. 


t 

i . 

u 

s 

a 


Date. 


Date. 


t 

s. 

a 

aa 

I 


K£w  Jersey— C'd. 


Trraton 

Borllngton... 
Ifoorestown  ., 
Monnt  Holly., 
Seavllle 


4 

4.28 


92 
88 


10 
16,19 


Dcg. 
63 


2>V. 
77.5 

72.8 


In. 
6.55 
5.80 


Dover 

Readiagton . . 

Qaddonfleld . 
Qreeowich... 
Vineland 


Averages., 


89 


19 

15,20, 

21,22 

13 

13,14.15, 

17, 19, 28 

15 

15 


71.7 
72.3 


70.7 
73.9 


72.4 

74.8 


6.20 
5.83 


4.18 
2.30 


19 
19 
19 
19 
19,20 

14 

5,14 

10,19 

14,19 

14 


86 
86 
83 
90 


31 
31 
31 
31 
1,31 

30 


55 
56 
51 


53 


75.7 
71.3 
72.1 
71.6 
76.6 

71.4 


31 

31 

30.31 


71,3 
7317 
74.1 


PE1I5STLVAKIA. 


Nycw 

FallBinffton 

Pbiladelptaia 

Oermantown 

Horsham 

Dyberry 

Lehigh  University 

Whitehall , 

Parkesvllle 

Reading 

Ephrata 

Silver  Spring 

Mount  Joy 

Hanisbnrg 

Tioga 

Lewisbnrg 

Ickesbarg 

Marry  ivule 

Grampian  Bills... 

Oonnellsvllle 

Newcastle 

Canonsborg 


24 

3,4 

4 

4,5 

4 
24 

4 

3 

4,5,24 

24 

4 

4 

4 

3,4,27 

24 
4 

24 

24 


18 
18 
19 
19 

9 
14 
15 
15 
31 
31 
9,15 

9 

13,19 

14 

31 

9 

31 

9,10 

11,17 

9 
10 
10 


Averages.... 

MARTLAND. 


Woodlawn... 
Catonsville.... 

Annapolis 

Emmlttsbnrg . . 

Averages.. 


93 


TIR0I5IA. 


SnrryC.H 

CapeCharie8L.H 

Hewlett's  Station.. 
Monnt  Solon... 
Lynchburg .... 


24.25 

1,26 

1,24,28 

1 
25 


19 
13,15 
19 
30 
31 


Averages 

WIST  VntGINIA. 


Romney 

Grafton 

CabeUCH.  . 

Averages., 


3 
3 

1,2.3 


94 
100 
91 


72.6 


68.4 
71.9 
76.1 
74.4 
71.7 
66.9 
71.2 
71.6 
75.1 
73.9 
75.4 
74.0 
72.8 
76.0 
71.5 
73.0 
72.5 
73.0 
67.9 
71.7 
69.8 
71.1 


2.90 
5.30 
3.03 


3.16 


3.65 
3.'62' 


14 

19 

5,14 

14 

10,14 
18 
10, 14, 18 
14 
14 
18 

14,18 


67.0 
71.0 
74.6 
73.4 
70.4 
65.5 
69.8 
70.5 
74.0 
72.5 
73.8 


2.15 
S.55 
3.25 
2.73 
a  24 
3.88 
4.21 


18 
13,19 
18 
18 
8 


88 


73.2 
73.4 
71.0 
70.9 
71.4 


72.3 


3.60 
a33 


6,18,19 
18 
18 


89 


67.3 
71.0 
69.7 
71.0 


7L1 


75.3 
74.2 
77.2 
75.3 


3.31 


14 

18,19 

18 

5 


95 


30 
30,31 
30,31 

31 


57 


73.3 
71.6 
75.8 
74.5 


75.5 


3.88 


73.8 


76.7 
76.8 
75.3 
75.9 
7^6 


4.20 
•2.75 


79.4 
74.1 
75.0 
72.7 
74.5 


76.3 


a  48 


75.1 


In. 

9.56 

laso 
a86 


7.60 

11.46 


ia42 

a  77 

&92 


laii 


9.60 
11.00 
16L84 


14.80 


9.68 


aso 

14.17 
0.79 

a74 

4.60 


4. 84 


L84 


9.98 


11.38 

ii'sft 


13.97 


5.10 


5.84 


T2.0 
77.2 
75.0 


5.60 
1.60 


715 
77.5 
74.2 


&90 
2.50 


74.7 


a60 


75.1 


a85 
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JULY.    . 

AUGUST. 

Statioiss  in  States 
and  Terrltorieg. 

Dale. 

g 

6 

«   • 

is 

r 

H 

Dnlo. 

a 

£ 

1 
1 
q 
Pi 

Date.^ 

§3 

Date. 

i 

1 
1 

i 

1 

i 
-i 

NORTH  CAROLINA. 

Ooldsboro' 

Baleigh 

25 

25 

25,26 

2,24 

25 

25 

103 
92 
97 
94 

88 

21 
10,15,20 
31 
21 
21 

10,22 

65 
64 
59 
55 

60 

79.1 
79.7 
81.7 
77.0 
75.2 

73.2 

In. 
9.00 
2.45 
1.80 
1.43 
0.25 

19 

14 

21 

14 

11,13,14, 

18,19,20, 

24,25 

13 

97 
89 
93 
86 

87 

31 

31 

31 

30,  .31 

30,31 

31 

^- 

.   6L 
61 
GO 
54 

55 

7ai 

76.3 
75.6 
73.8 

Tas 

In. 
6.85 

Oxford 

4.45 

Albemarle 

StatesviUe 

Asheyille 

aTo 

5l25 

Averagfs-T, 

77.7 

2.99 

7&3 

7.01 

24 

24,25 
25 

25,26 

24t25 

24,25 

22 

93 

94 
94 

86 
97 
94 
93 

14,15, 
16,20 

2 

1,5,11, 

12.13 

22,23 

1,7,8 
1,17 

71 

72 
75 

64 
74 
72 
73 

20 

16 
19 

5 

14 

86 

90 
95 

86 
97 

31 

31 
25,31 

30 
28,31 

65 

68 
70 

61 
70 

SOUTH  CAROLINA. 

Aiken 

79.7 

75l6 

1L07 

ALABA3IA. 
OpcUka 

80.5 
81.9 

76.6 
82.9 
80.0 
81.0 

'2.'26' 
5.55 

'ifoo" 

2.82 

75u8 
8L3 

7a4 
83.0 

CarlowvlUe 

Moulton 

1.45 
4  96 

Prairie  Bluflf 

Havana. 

Fiehllivor 

6,8,13, 
14,15,16 

90 

31 

68 

78.1 

13.55 

Averages...... 

80.5 

3.91 

79.3 

6.65 

5 

26,27,31 

2 

89 
98 
93 
94 
95 

29 
17 
11 
29 
17,19 

71 
74 
74 
72 
77 

FLORIDA. 

Femandina 

82.6 
86.1 
85.4 
82.2 
84.0 

5.40 
11.08 

Jackgonvillo 

Port  Orange 

Gordon 

28 
^  2 

94 
90 

31 
17 

75 

74 

81.9 

&40 

Cedar  Keys 

AverageB 

84.1 

a24 

81.9 

6.40 

24 
23,27 
22,28 

.28,31 

98 
96 
99 

97 

2 
6 
2 

2 

73 
75 
74 

71 

TEXAS.. 

Houston 

84.6 
83.1 
85.7 

Columbia 

5.33 
2.30 

13 

12.13,19, 

23,25 

14 

15 

96 
97 

98 
99 

i7,i8,2i 

17,18 

29.30 
28,29 

73 
71 

72 
72 

81.7 
84.3 

82.6 
84.9 

a23 

^aco 

4.0O 

Austin 

Long  Point 

3.27 
11.63 

AverageB 

84.3 

3.82 

83.4 

a78 

21,28 

24,25 

20,23  24, 

25 

20,21,22, 

23,25 

92 

91 
84 

88 

2 

31 
31 

31 

72 

61 
67 

70 

LOUISIANA. 

Benton 

83.3 

7,14 

94 
88 

89 

31 
31 

31 

61 
65 

.65 

MISSISSIPPI. 

Grenada 

' 

Fayette 

75.5 
81.7 

8.16 

7a  0 
7&8 

Natchez 

4.0O 

Averages 

78.6 

a  16 

77.4 

4.00 

25 

25 

11,25 

11 

89 
91 
89 
88 

9 
15 
30 
2i 

63 
69 
63 
68 

11,12 
13 

18,26 
12 

88 
89 
88 
93 

31 
2 
30 
30 

57 
67 
58 
60 

TENNESSEE. 

Tnscnlum  College. 
Lookout  Mountain. 

Clarksville 

piT»T»kHn 

75.5 
77.5 
74.7 
77.1 

*i"05* 

74.0 
77.9 
74.5 

77.7 

Tso 

Avenges 

76.2 

4.05 

76.0 

1.30 
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4na 


stations  in  Statee 
and  Territories. 


Date. 


Chilesbarg. 
Ijezington  . 
LooIsviUo.. 


AreragBS. 

OHIO. 


New  Lisbon 

Stenbenyille 

PalnesviUe 

Milnersville 

Cleveland 

Do 

Wooster 

Kolley'fl  I«land . . . 

Korwalk 

Carson 

North  Fairfield... 


Marion .'. 

HUlsboro' 

Toledo 

Bowling  Qrcen. . 

Kenton 

Urbana  University. 
Bethel 


Cincinnati  ... 
Do 

CoUegwHUl.. 
Farm  School . 


Averages... 

SnCHIGAK. 


Monroo  City 
State  Agr'l  College 

Litehflold 

Grand  Rapids . . . 

Northport 

Holland 

Otsego 

Copper  Fails.... 
Ontonagon 


Averages: . 

INDIANA. 


Kidunond 

Aarora 

Vevay 

Mnncle 

Spiceland 

ColnmblaCity.... 

Morom 

New  Earmony 


Averages. . 
ILUKOIS. 


Chicago 

Kear  Chicago . 

Goloonda 

Anroro 


24 

S4 

84 

3 

11,28 

4 

24 

24 

2,3,28 

3,23 

3,5.84 

2.3 
1,2 
23 
24 
28 
1 
3 


24 
23 
23 
23 
S3 
3 
24 
20,22.23 
22 


24 

^1 

82,23,24 
1 
1,2,11 


23,23,25 
84 
27 
2,23 


I 

a. 

So 

a 
% 


Veg. 
94 
89 
94 


100 
93 
87 
93 
91 
92 
96 
89 
90 
90 
90 


92 
100 
100 
98 
97 
93 
93 
91 


86 
100 
100 

89 


Date. 


12,20 

17 

13,29 

30 

9 

9,10 

9, 16, 17 

12 

12,17 

13»16,19 

9. 10. 12, 

13,17 

30 

13 

13 

30 

13 

30 

9,12,13, 

16.2a21. 

89,30 

17 

16 

16, 17, 18 

9 


10 
12 

8 
9,12,29 

7 
11 
6 


9 

31 

29 

9,29 

9 
15 

8 
30 


9,12 
29 
15 
12 


B 

s 
•a 


57 
53 


T>tg. 
75.0 
7a  0 
75.4 


74.5 


72.4 
76.7 
70.6 
73.0 
71. 5 
77.7 
75.9 
74.0 
70.9 
73.0 
73.5 

72.0 

rj.3 

71.8 
78:2 
77.2 
73.9 
72.5 


76.4 
79.4 
76.0 
74.6 


72.2 


75.8 
7L6 
71.7 
72.5 
66.7 
70.5 
72.7 
63.4 
66.1 


70.1 


72.6 
77.6 
80.3 
76.0 
74.3 
73.8 
75.1 
77.8 


75.9 


72.9 
77.4 
81.7 
72.2 


In, 
5.83 
5.78 
3.53 


5.05 


3.13 
3.65 
5.19 
2:79 
2.72 


3.63 
2.89 
1.78 
2:12 

a  14 
2.56 
2.06 
4.72 
2.56 
2.87 
2.35 


1.60 
2.38 
0.94 
2.25 


2.77 


1.80 
1.78 
a83 


1,65 

i'oe' 


2.22 


6:98 
3.59 
a  95 

a90 

&20 

a  13 

4.50 

a  62 


a86 


1.52 


4.40 
2.96 


Date. 


12,13 
12 
18 


6 
18 
18 
18 
18 

12 
17 
9 
6 

18 

8,18 

18 


9,18 

9.19 

13 


17 
5,12,23 
17 
9 

17 


7, 9, 12 
8 
8 


18 

7,18 

24 

9 

18 

9 

18 

12,19 


12 

17 

4, 10, 19 

8 


g 

S 

a| 

B 

s 


I>eg. 
96 
90 
95 


102 
89 
99 
92 


Date. 


31 
31 
30 
30,31 
30 


28,29,30 
31 
31 


29 


I 

BS 

0 

a 
1 
a 


Dtg, 
50 
53 
50 


Dtg. 

'7i.'o 

76.1 
73.6 


45 


75.4 
70.6 
70.0 
71.1 


48 
57 
50 
50 
51 

48 
50 
48 
36 
50 
48 
53 


58 
60 


75.0 
74.9 
70.7 
72.0 
74.0 

71.3 
71.6 
70.8 
69.9 
76.9 
7ai 
75.2 


7a  1 
81.6 
77.3 


43 
38 
48 
48 
47 


7a6 


74.7 
69.8 
7a  0 
72.2 
6a2 


50 
46 
44 


72.4 
64.1 
66.3 

69.7 


53 
54 
52 
49 
53 
40 
56 
63 


54 

57 


52 


71.8 
?5l9 
8a2 
72.3 
7a3 
71.2 
75.9 
77.9 

74.8 


78.2 
75.5 
77.4 
71.8 


In. 
1.86 
5.48 
1.98 


2.65 
1.75 
2.83 

0.88 


0.14 
0.41 
a  71 
a97 

1.40 
4.03 
8.44 
&70 
1.31 
2.08 
2.25 


1.58 
a  81 

a  44 


L77 


2.70 
1.74 


1.58 


8.41 


i.ej) 

1.66 
4.09 
&30 
1.50 
a63 
8.30 
1.76 

8.74 


8.33 
1.10 
2.79 
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JULT. 

AUGUST. 

Stationi  in  8UtM 
andTerritoriei. 

Date. 

1 

V 

Date. 

a 

PS 

1 

a 

1 
§ 

Date. 

L 

a 

Date. 

h 

1 
1 

1 

i 

3 

1 

a 

1LL1H0»-C<m'd. 
fftiK!«r1fih 

3 

2.24 

23 

23 

22 

3,23 

97 
93 
96 
94 
94 

12 
12 
13,29 
12,16 
13 
13 

57 
57 
59 
57 
54 

Deg. 
72.9 
73.6 
72.2 
73.4 
75.6 
72.6 

In. 
1.95 
4.23 

1.58 

'i.'95' 

12 
9 

7,8 
12 
9 

5.8 

12 
12 

9 
17 

9 
12 

io.n.|5 

12 

12,18 

7, 8, 17 

12 

^- 

100 
94 
97 

96 
92 
95 
94 
93 
98 
99 
97 
97 
98 
92 
97 
96 
90 
91 

30 
29 
29 
29 
30 
30 
11 
30 
29 
28 
29 
30 
30 
29 
30 
30 
29 
30 
28,29,30 

Ikg. 
50 
56 
49 
50 
52 
48 
50 
53 
55 
56 
58 
58 
63 
63 
53 
61 
62 

5a 

58 

72.3 

7a  3 

7L8 
74.0 
75.8 
72.5 
72.0 
74.9 
75.6 
75.8 
77.5 

7a5 

8L9 
79.8 
72.5 
77.4 
80.2 
75.7 
77.9 

In. 
2.98 

Ottawa 

2.41 

Winnebago 

1lAfihtll« 

a33 

Wyanrt 

2.48 

TWlwn 

H«nn«pin  

P'TninT. 

2 
21 
25 
24 
83 
24 
11 

2 
24 

3 

23 

.      24 

93 
95 
98 
98 
94 
98 
95 
89 
95 
94 
91 
89 

13 

13 

12 

29 

9,30 

13.29.30 

29,30 

12,13 

30 

15 

16,18 

16 

60 
62 
56 
62 
57 
70 
64 
61 
63 
66 
57 
62 

75.3 
76.2 
75.2 
77.1 
76.4 
83.2 
78.5 

1.77 
2.65 

•1*55' 
5.55 

SL80 

Peoria 

S.29 

asr?: 

"'i'56 

Dnlxda 

2.60 

Waterloo ......... 

SontbPaaa 

Oaleebnrff 

Monnt  Sterling 

Andalosla 

Anffoita 

"i'ii 

76.8 

2.83 

2.50 

75.5 
77.4 

3.' 70 

"lS 

ATaraget 

75.8 

2.82 

75i9 

2.51 

22 
23 
22 
22,23 
23 

22 

22,23 

20,22 

23 

23 

2 

3 

23 
22 

93 

96 
91 
86 
93 
87 
91 
94 
94 
92 
92 
100 
90 
98 
84 

12,13 

12 

13 

12 

8,15 

12 

8, 12, 13 

12 

16 

12 

12 

9 

50 
48 
46 
54 
59 
50 
60 
53 
46 
56 
55 
55 

17 
7 
9 

17 

8 

17 

8 

7,8 

04 
96 
.94 
92 
94 
'    92 
93 
93 
95 
92 

30 
29,30 
30 
30 
30 
30 
29 
30 
30 
29.30 

44 

45 
43 
50 
48 
47 
45 
44 
42 
52 

WISCOHSIN. 

ICanitowoe 

68.3 
71.8 
69.2 
69.5 
73.2 
70.2 
73.0 
69.8 
67.4 
71.1 
71.5 
7a  0 

4.32 
3.20 
2.60 
2.97 

*2.'33" 

'7*i6' 
3.56 
4.39 
2.69 
6.18 

67.8 
71.0 
7a  2 
70.9 

7ai 

7a4 

72.5 

Tas 

6&1 
71.2 

1.38 
3.30 

Mflfrankee 

Do 

2.01 
2.96 

Ofloeva  .......T-T 

Delayan .........  r 

SLOO 

Wanpacca 

"Uto 

Embarrat 

1.64 

BoekyRoB 

Belolt 

S.69 

Edgerton 

7 
7 

101 
90 

30 
30 

42 
42 

Tai 

7L9 

4.00 

Baraboo 

1-81 

New  Lisbon 

8,29 

52 

72.4 

QalMTin« 

7 

88 

30 

47 

71.2 

Ayerageia  ^ . .  - 

70.8 

3.92 

70.9 

8.39 

27 
24 
3 
10 
3 
3,26 
3,22 

88 
78 
91 
83 
84 
92 
90 

18 

13,17,31 

8 

6,8 

6,8 

28 

6 

51 
48 
53 
56 
53 
56 
55 

6 
20 
21 

7 
16,21 

7 
21 

85 
75 
98 

86 
85 
94 
94 

31 
30 
29 
29,30,31 
31 
28 
31 

41 
41 
50 
48 
48 
46 
50 

MIKlfSSOTA. 

Beaver  Bay 

Grand  Portage.... 

Bed  Wing 

St  Paul 

05.2 
59.6 
70.8 
68.4 
67.6 
71.1 
74.5 

7.15 

T54' 

3.  83 
5.46 
5.12 
4.40 

6&7 
59.8 
74.1 
68.3 

Tao 

71.3 
75.3 

3.34 

"a  08 
2.39 
2.73 

Minneapolis 

Sibley 

New  Ulm 

ail 

Averages...... 

68.2 

5.08 

67.3 

3.39 

2,22 

24 

2,22 

2 

22,27 

2,22,23, 

26,27 

23 

2 

24 

27 

23,24 

24 

95 
90 
91 
92 
93 
90 

95 
9.7 
92 
91 
99 
92 

13 
13 
13,16 
13,16 
20 
13 

16 
29 
16 
15 
15 
16 

60 
60 
58 
59 
61 
53 

.10 

7,8 
9 
16 
17 
12 
7 

8,16 
7, 16, 17 
18 
17 
15 
22 

95 
90 
91 
92 
99 
96 

94 
91 
95 
98 
96 
96 

29 
30 
30 
30 
29 
30 

30 
28 

28,29 
29 
29 

28,29 

53 

56 
49 
48 
54 
42 

44 

49 
50 
47 
50 
50 

IOWA. 

Clinton  ...  . . . . »  - 

75.3 
71.3 
73.8 
71.9 
75.1 
70.2 

74.1 

2.00 
5.44 
4.8G 
4.30 
2. 59 

a  24' 

3.70 
4.50 

76.1 
74.5 
74.3 
T1.9 
77.2 
69.3 

75.5 
72.1 
74.7 
74.3 
71.4 
74.0 

4  25 

Davenport 

Dubnqne 

2.80 
3.38 

MonticeUo 

Port  Madison 

Gnttenberg....... 

Cores 

337 
2.44 

Monnt  Vernon 

56  '  72.9 
S.')  I  73.4 
59  1  73. 1 
55  I  77. 5 
50  !  71. 6 

"4.45 

Independence 

Near  Independence 
Waterloo 

350 
2.90 
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JULl 

"• 

- 

AUGl> 

T. 

StatloDii  In  States 
:ind  Tcrritorie*. 

Date. 

Date. 

1 

1 

i 

1 
•s 

1 
1 

Date. 

1^ 

Date. 

g 

t 

1 

i 
S 

1 

M«ri>l«  Roek 

lowaFelli 

Algona  

2 

24 

2.3 

2,3,22 

23 

24 

10,27 

24 

92 
90 
S6 
94 
93 
92 
90 

7 

15.20 

11 

12 

•  7 

12,29 

9 

29 

"16 

58 
57 
59 
45 
57 
43 
49 

Vtg, 
70.9 
70.3 
72.4 
72:1 
71.2 
73.3 
72.8 
70.2 

'i'ai' 
■5.57 

&13 

aso 

7 
15 
16 
6 
16 
6,18 
13 
16,17 

04 
90 
92 
92 
92 
95 
90 

30 
28 
28,30 
27,30 
28 
29 

"IS 

52 
54 
53 
44 
•  52 
56 
46 

71.6 
7a  1 
72.3 
71.8 
70.7 
7a4 
74.4 
72.5 

1.40 
4.29 

Do 

Dakota 

Port  Dodg« 

FontaneUe 

I/Ofna 

2.05 
7.75 
2.00 

Awnfifn.... .. 

72.7 

4.37 

73.3 

a29 

3 

92 

16 

65 

12 

12 

Id 

16,17 

12 

10,11,25 

7, 11, 12, 

20 

98 
95 
103 
94 
95 
92 
92 

29.30 
30 
29 
29 
22 
28 
28 

63 
63 

50 
62 
51 
60 
GO 

MISSOUIU. 

StLoiite 

StLoQlvUniyonity 
AUenton  

7a8 

2.47 

79.4 
79.2 
7&5 
7&0 
73.5 
75.7 
77.5 

2.29 

1.49 

24 

1 

1 

27 

27 

101 
92 
91 
92 
94 

30 

29 
17,30 
12,15 

56 
68 
55 
62 
63 

75.5 
79.8 
73.4 
74.7 
76.6 

2.95 

a  75 

6.62 
7.40 
12.24 

9.29 

Canton 

ass 

Rolla 

1.25 

HarrtoonTllle 

Oregon ........... 

2.80 
2L95 

76.5 

5.41 

77.1 

1.91 

25 

1.23,24. 

27 

6 

23 
27 

102 
98 

96 
100 
97 
95 
95 

80 
12,15 

6,8,16,29 

7,20 

15 

15 

16 

56 
60 

68 
68 
61 
62 

58 

23 

9 

10 

12 

6,10 

11.19 

23 

97 
98 

100 
100 
95 
94 
97 

29 

28 

29 
29 

26 
28 
30 

47 
59 

57 

59 
50 

KANSAS. 

LeaTenworth 

Olatha 

75.0 
76.6 

82.0 
76.6 
77.3 
75.7 
78.0 

&30 

6.70 

4.71 
3.60 

&*42' 

11.35 

78.5 
7a2 

80.0 
76u2 
7a  3 
77.6 
7a7 

0.50 
2.80 

Baxter  Sprinsi.... 
Atchison 

i.85 
0.00 

Holtoa 

State  Agr.  CoUege. 
CooncflOroye 

aTO 
aoo 

77.3 

6.:3 

78.2 

0.98 

23 
24 

9 

95 
95 
96 

7 
7 
12 

58 
56 
57 

17 
17 
17 
16 

96 
101 

97 
100 

26 
26 
28 

1 

53 
57 
56 
60 

inCBRASKA. 
Etkhom -  • 

73.7 
75.2 
75l3 

*3.*56" 
4.70 

74.1 
74.7 
75.1 
77.4 

De  Soto 

L39 

Glendale      

LTD 

Omaha  Affencv 

Av^rAMt       

74.7 

4.10 

75.3 

LS5 

1 
9 

91 
97 

17, 18, 19 
17 

60 
50 

1,2,17, 
18,20 
7,21 

90 
95 

17,31 
13 

66 
60 

UTAH  TERRTTORT. 

Gt  Salt  Lake  City. 
Wnnshlp.  ■.......- 

72.2 

73.2 

2.61 

77.0 
75.1 

a94 

^ 

72.7 

2.61 

71.1 

a94 

AYeragBB.... .. 

30 

103 

25 

64 

CALIFORNIA. 

San  Francisco 

Mnnh  Ranch . 

82.1 

0.00 

25 
8 

102 
78 

13 
7,14 

61 
51 

77.2 
6a2 

0.00 

Monterey ......... 

7 

93 

10,18,27 

49 

6.06 

0.00 

. 

82.1 

0.00 

70.2 

0.C0 

Averages. ..... 

31 
7,11 

101 
88 

23 
23 

52 
50 

27 

1 

100 

6.7,10,29 
19,20,31 

60 
56 

OREGON. 
Albany 

69.0 

0.36 

73.0 

0.00 

Coryafui 
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Arr, 


Date. 

H 

?5 

SEFTEMUKR,        v 

Date. 

So 

ocrou 
Date. 

B 

£ 

B 

1 

Stations  in  States 
and  Territories. 

Date. 

g 

E 

1 

i 

c    • 

I. 
1 

1 

•s 

1 

c 

i 

0 

MAINE. 

Steaben  ...* 

19 
5 
4 
4 
C 
0.29 

20 

Vtg. 
74 
74 
75 
69 
77 
74 
76 
74 

19 
15 
30 
30 
24 
24 
24 
30 

30 
34 
35 
33 
36 
30 
34 
33 

jycg. 

55.5 
55.1 
58.2 
57. 1 
58.4 
57.6 
57.3 
58.4 

In, 
2.60 
0.05 
0.78 
0.97 
2.13 
0.85 
1.26 
0.92 

16 
19 
19 
19 
19 

Dtg. 
98 
71 
76 
68 
74 

4 

25 
25 

24 
30 
31 
31 

Vtg. 
46.1 

46.8 
48.4 
46.4 
47.5. 

7.90 

Lee 

WestWaterviUe.. 
Gardiner 

ao5 

5l30 

4.60 

Standiuh  

2.99 

Rnmford  Point 

Comiah 

19 
19 

74 
74 

24 
83 

27 
39 

46.8 
48.3 

4.25 

Cornish  vUle 

4. 62 

Averoffcs ..... 

47.2 

4.57 

11 
6 
2 

18 

75 
79 

78 
60 

25 
24 
30 
15 

17,18 
19 
19 
19 

70 
73 
74 
75 

24 

24 

23,24 

24 

30 
22 
33 
25 

NEW  HAMPSHIRE. 

Portgmouth 

Stratford 

39 
28 
38 
33 

51.0 
44.2 

5ao 

48.0 

"a  46 

North  Bamstead  . . 
Cloromont 

2.6L 
a70 

Averages.  ..  . 

4&3 

a26 

18,19 
19 
18 
18 

70 
68 
70 
69 

2 
24 
24 

4 

29 
25 
23 
30 

VERMONT. 

Lunenburflr ....  . 

55.7 
44.5 
4&6 
49.0 

L50 

North  Craftabury.. 

Randolph  

Middlebury 

18 
18 
18 

81 
88 
77 

24 
24 
27 

28 
35 
34 

a42 

4. 00 

a48 

Avoraffes ...... 

49.5 

am 

4.6,7,10, 
18,19 

18 

2 

13 

e,13 

18 

2.6,7,13, 

16 

7,17 

18 

4,18,20 

13 

17 

76 

78 
75 
76 
81 

76 
80 
82 

74 
77 
76 

78 
80 

30 

30 
15 
24,30 
24 
30 
24 
•   30 

30 

24,30 

24 

24 

28 

19 

19 
19 
19 
18,19 
19 
10 
18 

19 
18.19 
18 
19 
18 
18 
18 

80 

77 
73 
78 
75 

78 
78 
83 

74 
75 
74 

77 
76 
76 
73 

25 

24,26 
24 
25 
24 
25 
25,26 
24,25 

24 
24 
24 
24 
25 
24 
24 

32 

32 
29 
32 

29 
S8 
30 

28 

33 
31 
30 
31 
27 
26 
25 

MASSACHUSETTS. 
KiuflrstoD  ....  ... 

38 

42 
38 
40 
37 
38 
3G 
40 

40 
40 
34 
39 
39 

6i.7  1  3.25 

52.4 

51.6 
4a3 
51.0 
49.4 
51.8 
49.5 
53.0 

53.1 
51.4 
49.4 
50.1 
49.9 
52.2 
4a  9 

4.25 

Topsfield 

61.7 
59.2 

0.50 
0.82 

6.43 

Lawrence 

4.79 

Georgetown 

Newbury 

59.  3 

Milton 

m.  G  i  0.  50 

2.74 

North  BiUerica.... 
West  Newton 

New  Bedford 

"Worcester 

Mendon 

60.2 

61.6 
61.2 
60.5 
59.  9 
59.9 


"i.'io 

2.42 
1.97 
0.90 
0.82 
1.10 

"4.'66 

a  91 
3.79 

Lunenberg 

Amberst 

3.45 

a83 

Richmond 

6.12 

Williams  College  . . 

18 

82 

21 

35 

50.2 

1.20 

1.27 

Ayer&gofl  .   . 

60.4 

1.33 

5a7 

4.05 

17 

18 
17 
17 
17 
17,18 

88 

75 
66 
94 
85 

30 

30 
24 
24 
24 
30 

40 

38 
44 

36 
39 
35 

19 

19 
20 
18,19 
19 
19 

76 

75 

78 
80 
79 
78 

24 

24 
25 
24,25,26 

24 

30 

32 
30 
32 
28 
23 

RHODE  ISLAND. 

Newport 

61.1 

2.30 

51.5 

4.35 

CONNECTICUT. 
Pomfret 

58.7 
55.6 
63.8 
G2.8 
CO.  6 

0.77 
2.22 


49.3 
54.3 
53.4 
52.4 
48.6 

3L21 

Groton 

5.01 

Colnmbia ......... 

MIddlotowu 

Colebrook 

4.13 

60.3  1  1.94 

51.6 

4.11 

17 
18,20 

88 
82 

24 

30 

19 
16 

8J 

78 

25 
13,23 

35 

28 

.KEW  YORK. 
Moriches     ........ 

45 

68.3 

1.50 
1.30 

57.8 
53.4 

C.P2 

South  Hartford 

32  I  CO.  3 

2.7a 
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Stationn  in  StntctJ 
and  TerritorieH. 


SEPTEMBER. 


Date. 


Date. 


S 
65 


Date. 


Date. 


g 

S 
Sc  I 

a 

a 


Niw  York— Con. 


Troy 

O«rmaiitowo 

Garriiion's 

Throg'sNock 

White  Plains 

Deaf  and  Dumb  In. 
Columbia  College.. 
St.  Xavier  College. 

Btapleton 

Flatbnih 

Newborgh 


18 
17 
5 
5,17 
,  17, 19 
19 
17 
17 


Dcg. 
K) 
90 
84 
84 
80 
83 
83 
84 


St.  30 


Deg. 
41 


Mlnavaie 

Gouvemeur 

North  Hammond . . 
South  Trenton . 

Cazenovia 

Oneida 

Homeyille 

Depanville 

Oswego 

Palermo 

Nichols 

Geneva 

Rochester 

RocheaterUnivers'y 
Little  Genesee  .... 

Friendship 

Suspension  Bridge. 
Buffalo 


19 

.  13, 17, 

18 

,  17, 18 

18,23 

18 

17,18 

18 

18,20 

18 

6 

18 

6 

6 

SO 

18,20 

18 

18 

18 

20 

5 


30 

30 
15 
24 
27 
30 
30 
30 
30 
23,27.30 
30 
30 
27 
30 
30 
30 
30 
27 
30 


Averages  . . . 

KEW  JERSEY. 


Paterson 

Newatk , 

New  l^mnswick. 

Trenton 

Burlington 

Moorestown 

Mount  llollj 

Klwood 

Seaville 

Dover 

Hoddonfield 

Newfleld 

Greenwich 

Vinoland 


5 
19 
17 
19 
19 
4, 17, 19 
17,19 


24 
24,27 
24 
15 
27 
30 
27 


5,18 
19 


27,30 
27 


Averages  . 


PENNSYLVANIA. 


Nyces 

Fallsington 

Philadelphia 

Germantown 

Horsham 

Dyberry 

Lehigh  University. 

Whitehall 

Reading  ...* 

Parkesville 

Ephrata 

Mount  Joy 

Harrisburg 

Tioga 


17,18 

19 

19 

4 

17,19 

18 

19 

19 

19 

5, 6, 19 

19 

19 

19 

17,18,201 


30 
4,27,28 
30 
30 
30 
24 

24,27 
24 
27 
30 

29,30 
27 

27,30 
30 


34 
48 
46 
44 
43 
33 
AQ 
39 
42 
44 
50 
44 
49 
30 


Dcg. 
62.1 


60.0 
67.0 
64.3 
64.2 
64.3 
64.0 


68.1 
62.1 

60.6 
59.6 
-'57.0 
60.4 
59.9 
60.2 
56.0 
60.0 
60.0 
59.7 
49.1 
61.9 
60.5 
6a5 
51.4 
58.1 
60.7 
62.1 


W.8 


65.3 
64.3 
64.4 
65.0 
65.1 
65.6 
65.3 


64.3 
62.4 
67.9 


66.8 
66.7 


65.3 


61.0 
65.3 
67.8 
67.2 
64.1 
59.1 
62.9 
63.1 
65iO 
66.7 
68.4 
67.3 
66.8 
64.3 


In. 
0.15 


1.00 


1.08 
L87 


2.76 
1.10 
5.18 


5.67 
2.48 
0.57 
2.19 
2.30 
2.69 
0.09 
2.28 
2.28 
2.02 
2.81 
1.90 
2.35 


2.11 


0.57 
1.23 
0.34 
3.47 
1.40 
1.31 


2.  CO 
0.01 
3.04 


1.40 
2:35 


1.56 


a  40 
1.20 
L85 


L71 


1.59 
1.25 


19.20 

19,20 

20 


19 
19 
10 
20 
19 
19 

19,20 
20 

19,20 
19 

19,20 
20 
19 
19 


2.47 
1.30 


19 

19 

19 

19 

19 

19,20 

18,19 

18,19 

20 

20 

20 

19 

19 


Deg. 
77 
80 
78 
80 
74 
76 
75 
77 
87 
72 
81 

70 
74 
75 
76 
83 
81 
80 
75 
75 
78 
81 
80 
78 
78 
80 


24 

25 

24,25 

24 

24,25.26 

24 

2 

24 

25 

24 

24 

24 

24 

23 

1 

8 

26 

1 

1 

4 

26 

27 

8,24 

4.8,25.26 

25 

26,27 


32 
33 
33 
40 
37 
39 
32 
38 
38 
35 
37 

29 
28 
29 
26 
28 
26 
30 
29 
33 
25 
24 
33 
32 
21 
19 


24 

25 

25 

25,27 

25,26 

26 

25 

,24,27 

7,8 

24 

25 


24.25 

8,25 


87 

78  25,26,27 
8, 25 
24.25 
24,25,26 
24.25,26 
25 
35,26 
25 
25 
24,26 
25 
25 
25 


Dcg. 
51.6 


48.2 

46.6 
47.0 
46.9 
49.5 
48.7 
48.2 
49.4 
49.3 
48.2 
49.2 
52.2 
51.0 
51.0 
47.6 


50.1 
51.8 


53.7 
53.9 
54.2 
57.7 
57.7 
55.5 
55.0 
55.0 
56.6 
52.4 
55.4 


55.8 
55.0 


48.7 
55.0 
56.7 
56.1 
54.1 
47.8 
52.3 
52.1 
53.7 
53.3, 
57.8 
56.1 
55.2 
49.7 


In, 

aso 

4.10 


52.0 

4.26 

56.0 

52.1 

54.3 

5.12 

53.1 

2.11 

54.2 

4.47 

57.5 

a83 

54.1 

4.74 

54.5 

5.66 

3.09 
5.06 
a84 


4.12 

aeo 
a94 

1.26 
1.00 


1.50 
1.92 
1.92 
LIO 


2.00 
2.43 


a37 


4.38 
4.62 
4.18 
a  96 
4.50 
4.27 


4.60 
4.60 
4.60 


2.37 
a73 


4.16 


a  10 
a  40 

4i02 


2.70 
2.72 
4.5U 
a  14 
2.6;- 


Digitized  by 


Google 


458 


AGRICULTURAL  REPORT. 
Metearoloffy  of  1867 — ^GontioQed. 


8EPTEMBIR. 

OCTOBXR. 

Stations  in  Stotei 
•Qd  Tertitorlei. 

Date. 

* 

i 

Date. 

1 

i 

s 

0 

i 
1 

1 

a 

Date. 

t 

i  ■ 

1 
1 

1 
Date. 

t 

§ 
1 
1 

1 
1 

PEKK.-^ontlnned. 

Lawiilmrg 

Ickesbnrg 

OnunplaD  Hills.... 

NewcasUo 

18 
18.19 
18,20 
16,20 

20 
17,20 

90 
b6 
92 
90 
92 

27 
30 
27 
30 
27 
11 

37 

31 
36 
38 
38 

62.1 
64.1 
59.4 
65.0 
65.0 
64.9 

In, 
3.13 
2.23 

1.50 

'i."i5' 

18 
18,19 

20 

2 

19,20 

19 

85 

77 
80 
81 
89 

94 

25 

24,25,26 

24 

1.24 

94.25 

26 
22 
26 
32 
24 

504 
SSL7 
46.7 
51. « 
54.5 
S8.1 

2.78 
4. 99 

■  «."85 

ATM^acM 

64.5 

67.1 
66.0 
7a3 
72.5 
67.9 
64.4 

1.65 

98.9 

a49 

18 
19 
5,19 
20 
19 
19,20 

87 
82 
86 
91 
9f 
82 

27 
30 
27,30 
30 
30 
30 

% 

50 
51 
40 
44 

19,20 
19 

18,19 
18 
19 
19 

85 
78 
78 
85 
88 
77 

8 
24 
iS5 
96 
25 
25 

38 
36 
36 
42 
94 
35 

KARTLAin). 

WoodlawB 

CatonsvIUo 

Annapolis 

Bt.Inifoes 

Emmittsbnrg 

Mt.  St.  Mary's  Coll. 

1.41 

Lii" 

L33 
i.36" 

5Su9 
55.1 
57.5 
6a6 
59i7 
53.7 

4.30 

"iUsk 

4.28 

Averages 

68.0 

1.50 

56l4 

60.5 
64.0 

4.9^ 

20 
19 
20 
20 
19 
9,17 

96 
96 
93 
92 
86 
86 

30 
30 
30 
12 
25 
30 

46 
59 
47 
50 
55 
38 

3 
19 

89 
83 

31 
24 

40 
46 

▼ZROXIOA. 

finrryCH 

Cape  ChasXt'honse 
Hewlett's  Station.. 

75.1 
74.7 
71.0 
7a  3 

*65.'5 

0.00 
3.98 
a37 

■"i'fli 

Monnt  Solon 

Lynchbarg 

SnowTille 

aw 

3 
3 

77 
83 

25,31 
25 

36 
16 

57.8 
49.  S 

ii'sB 

*  Averages 

71.3 

2.59 

57.9 

9  S5 

16,20 
18 
17,19,25 

92 
96 
88 

11,24,30 

27,28,30 

11,22 

48 
45 
52 

2,19 
19,20 

86 
78 

24,25 

24,25 

24 

30 
32 
34 

WI8T  VIRGINIA. 

Ronney 

68.0 
71.3 
73.2 

0.10 

56.S 
57.5 
55.3 

Orafton 

4.80 

a7u 

Cabell  C.H 

Averages 

70.8 

a43 

56.3 

4.25 

21 
19 
19 
19 
19,20 
19 

91 
94 
86 
95 
90 
86 

30 
30 
11,25 
25,30 
24 
27 

58 
50 
60 
53 
50 
53 

3 
3 
3 
3 
3 
3 

90 
.  89 
81 
89 
84 
81 

29 
24 
24,25 
8 
25 
31 

40 
38 
.38 
35 
28 
31 

NORTH  CAROUNA. 

Goldiiboro' 

Bttlcigh 

74.0 
7a  1 
72.3 
71.9 
67.0 
6&2 

8.74 
1.70 
10.00 
4.80 
2.00 

61.5 
57.8 
59.1 
57.6 
53.4 
54.0 

4.75 
4  50 

Oxford 

6.80 

Albemarle 

BtateMViUe 

Asheville 

as6 

4.63 

71.1 

5.45 

57.8 

569 

20 
20 

90 
89 

1 
25 

64 

59 

3 
3 

85 
83 

31 
31 

42 

38 

•ODTB  CAROLINA. 

Aiken 

73.0 
73.1 

4.26 

61.3 
59.6 

4.97 

QowdysviUe 

Averages 

73.1 

4.26 

60.5 

4.27 

20 
20 
19 
14 

15 
10,20,22 

88 
90 
86 
96 

91 

88 

1,25 
30 
4 
11,16,23, 
25,28,29 
28 
30 

68 
68 
60 
72 

63 
64 

1 

1 

2 

21,22 

2 

17 

83 

88 
82 
86 

90 
88 

31 
31 
13 
31 

31 
30 

44 

43 
41 
40 

45 

48 

ALABAMA. 

Opellka 

76.1 
77.7 
72.6 
79.6 

77.4 
7S.2 

ire 

1.10 

1.T7 
5.20 

64.6 
64.3 
59.7 
68.8 

64.6 
69.4 

Carlowville 

Honlton 

287 

1.41 

Prairie  Bluff 

Greene  Springs 

PUhKiver 

1.38 
1.45 

A     mflttH 

76.9 

2.95 

6Si2 

1  78 

verage 
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SEPTEMBER. 

OCTOBER. 

Stations  in  States 
and  Territories. 

a 

1 

Date. 

i 

3 

S 

B 

1 

1 

1 

a 

Date. 

1 

Date. 

h 

1 

1 

i 

s 

1 

FLORIDA. 

JadUottTfllt 

Port  Orange 

L 
3,10 
3 

88 

26 
IS 

73 

eofs" 

80.4 

In. 
14.60 

2,12 
1,3 

85 

31 
30,31 

58 

75i3 

In, 
4.70 

AwagM  ^ .  -r . . 

sao 

14.60 

74.6 

4.70 

9.15 
15 
30 

94 
98 
94 

24,29 
24 
11 

70 
62 
65 

1.3,4,5 

4 

14,21 

92 
94 
96 

87 

31 
30 
31 
31 

48 
43 
45 
34 

TBXlf. 

CoHiinbla -.. 

79.8 
79.6 
78.4 

5.64 
1.80 
6.41 

72.2 

70.5 
71.6 
65.0 

9.06 

T^aoo  ............ . 

2.10 

Austin 

2.08 

OKlxnor...... 

ATeragoB ..... 

79.3 

4.62 

69.8 

4.41 

15,19 

14.15,17, 

18,19,27 

2 

90 

87 

90 

87 
86 

11 

23 

23 
23 

62 

61 

62 
66 

3 

2 

2 
2 

86 

90 

80 
85 

31 

31 

31 
31 

38 

33 

28 
42 

Benton 

77.8 

67.8 



Qrvnaila       .... 

6&1 

59.5 
68.3 

Fayetta 

73.5 
74.1 

"fLis 

Nawaa 

0.70 

ATatagei 

73.8 

2.55 

64.6 

0.70 

19 
20 
19 
19 
19,20 

89 
91 
91 
96 
92 

• 

30 
30 

11,30 
23 

10,30 

55 
62 
52 
54 
60 

4 

3 

3 

80 

88 
87 

8a 

88 

31 
31 
31 
31 
31 

33 
34 
33 
31 
33 

TJCimUSEB. 

TnBealnm  College. 
Lookont  Mountain. 

OlarksvUle 

Fra^kRq    

71.2 
74.0 
71.9 
75.0 
75.6 

'ass' 
aoo 

2.23 

55.8 
62.5 
69.6 
6L5 
6L9 

*"i."S 

Memphis 

1.67 

AToraatM  • .  • . 

73.5 

a93 

62.3 

1.99 

17,18 
19 

96 
91 

30 
30 

44 

46 

2 
2 
3 
2 

88 
83 
90 
89 

24 
31 
24 
24 

34 
34 
36 
28 

CbHesIrarg 

Laxington. 

Danvme 

70.4 
69.0 

1.17 
0.16 

54.4 
58.0 
60.4 
57.0 

0.78 
a77 

a  70 

Louisville 

19,20 

95 

11,12 

46 

72.0 

LOO 

0.74 

ATariuMH . . . . . 

73.5 

a  78 

57.5 

0.75 

•  ^jr»«~ 

18 

20 

19 

9 

9 

17 

17 

5,16,18 

16 

17,18 

95 

94 
86 
92 
88 
92 
89 
90 
94 
94 

28 
30 
30 
27 
27,70 
11.30 
30 
30 
30 
30 

36 
43 
40 
32 
39 
44 
47 
37 
40 
42 

19,20,21 

80 

25 

25 

oaio. 

New  Lisbon 

StanbenTilla. 

66.3 

*63.'8" 
65.0 
63.7 
6&7 
66.8 
67.7 
6&5 
71.5 

0.21 
0.30 
1.88 
0.53 
1.38 

'o'm' 

0.18 
a24 

5L6 

2.74 

PaineirrUle 

MUnertvIlla 

ClevelAnd.  •  ....... 

19 
18 
19 
19 
20 
19,20 

79 
82 
81 
86 
78 
82 

31 
24 
24 
24 
23 
24 

35 
22 
32 

29 
36 
28 

53.0 

sao 

53.6 
54.2 
56.7 
53.9 

4.50 
2.33 
3.56 

Wooster 

Ealley's  Island.... 
Korwalk 

"l68 
1.63 

GarsoD 

North  Fairfleld.... 

18 

27 

18,19 

2 

19,20 

18 

19 

18,19 

2 

18,20 

2,18 

2 

84 
76 
78 
80 
78 
89 
86 
80 
85 
80 
81 
87 

24,30 
7 
24 
30 
24 
24 
24 
24 
24 
.30 
30 
30 

30 
29 
26 
33 
30 
22 
39 
30 
32 
35 
44 
•     35 



54.1 
47.3 
52.0 
54.0 
53.6 
53.9 
57.9 
54.7 
50.8 
55.0 
C0.4 
57.2 

1.65 
4.96 

Marlon..'. 

17 

20 

5 

16,18 
19 
19 
19 
19 

19.20 
19 

89 
88 
88 
96 
100 
91 
93 
93 
94 
97 

30 
30 
27 
27 
10,30 
30 
30 
30 
11 
30 

39 
42 
39 
32 
55 
42 
4U 
43 
52 
45 

64.4 
67.1 
62.4 
6a7 
73.7 

6ai 

68.0 
70.5 
74.4 
72.1 

0.61 
0.30 
2.00 
2.50 
2.00 
0.33 
0.50 
0.47 
0.65 

2.56 

HillsboTO' 

3.07 

Toledo 

2.88 

BowUng  Green...; 
Kenton 

2.30 
6.25 

UrtMua 

2.01 

Bethel  

2.95 

GineinnatL 

Do. 

2.05 

a  10 

College  EUU 

1.63 

ATerages ..... 

67.7 

0.8» 

53.9 

9l80 

Digitiz 
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SEPTEMBER. 


SUtions  Id  States  : 
AQdTerritorlei!. 


Date. 


a 

n 

a 

M 


Data. 


bI 


Date. 


ag 
e 


E5 


6 


MICHIGAN. 

Monroe  City 


BtoteAffr'lCoUego. 

Litchfield 

Grand  Rapidi. 

Korthport 

OtMgo 

Copper  Falls... 
Ontonagon.... 


17 
17 

16,17 
17 
16 
19 
16 

1C,17 


AveragGB . 


niDIANA. 


Richmond 

Aurora 

Vevaj 

Mnncie 

Splceland 

Ck>lnmbiaCity.. 
Indianapolii..... 

Merom 

New  Harmony. 

Averages  . . 


17,19 
19 
19 

17,19 
19 

16,17 
19 
25 
19 


ILLINOIS. 


Chicago. 

Near  Chicago. 

Golconda 

Aurora 

Sandwich 

Ottawa 

Winnebago.... 

Rochelie 

Wvanet. 

TiskUwa 

Hennepin 

Elmira 

Peoria 

Springfield  — 
LoamI 


Dnbois.. 
NoshyiUe... 
'Waterloo... 
South  Paai. . . 
Galesbnrg... 
Manchester. . 
Mt  Sterling. 
Andalusia... 
Ang:nsta 


Ayerages.. 


14,9 
18 
9,19 
19 
19 
16, 17, 19 
17 
19 


Manitowoc. 
Plymouth.. 
MUwankee. 
Do... 
Appleton.... 

Geneva 

Delayan 

Waupacca . 
Embarrass. 


24 
17 
17 
17 
6, 16, 17 
17 
19 
17 
17 


^- 

87 
87 
91 
86 
93 
78 
80 


11,30 
30 
22 
30 
30 
3(J 
30 
30 
30 
30 
30 
30 
30 
30 
30 


11 
10,30 
30 
30 
11 
30 
30 
30 


Deg. 
38 
27 
36 
36 
42 
40 
30 
36 


36 
32 
40 
41 
40 
40 
34 
35* 
30 


Dtg. 
65.7 
56.6 
61.9 
64.7 
60.0 
64.0 
53.2 
56.4 


In. 


1.41 
1.73 


8.30 


Deg. 
86 
79 
82 
84 
80 
84 
75 
76 


2,18 
o 

2,20 
2 
2 
17,18 
1 
2 
2 


19 

19 

3,20 

19 

18 

19 

19 

18,19,20 

18 

as.  19 

19,20 

18,19 

19 

18 

18 

18 


2 


19 

18.19 

16, 18, 19 

18 

18 


2:85 
5.60 
1.46 
1.84 


59.6 
00.0 
62.1 
61.8 
6a8 
58.6 
62.0 
60.7 
58.3  12.08 


1.24 


16 

18 

16,19 


17 
19 
18,19 
20 
20 


23 

24 

24 

23,24 

23 

23 

3,19,22 

3,4,22 


Deg. 
36 


r^t^. 

/», 

55.9 

1.87 

50.7 

2.11 

53.5 

3.89 

5fi.8 

51.6 

54.0 

45.5 

2.  GO 

47.2 

51.3 


52.0 
53.8 
57.9 
54.4 
54.1 
49.5 
53.4 
54.8 
50.7 


53.4 


30 
30 
30 
24 
24 
23,24 
23,30 
23 
24 
24 
24 
23.24 
24 
d4 
24 
31 


94 


30 


35 


61.6 


29,30 

28,29 

29 

23 


53.1 
57.6 
57.2 
55w4 
56.5 


5S.3 


23,29,31 

24 

29,30 


sae 
4a  1 

52.1 


sac 

51.4 
51.0 

sai 

47.5 


8 

8 

9 

4 

4 

5 

4 

0 

1 

1 

0 

9       a9S 

3|»    LIO 

21- 

200 
L20 
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SEPTEMBER. 

OCTOBElt 

Btatfou  in  States 
and  Texritorieii. 

Date. 

3** 

'  Date. 

B 

i 

> 

c 

1 

Onto. 

a 

o 
Si. 

eS 
1 

M 

G3 

Date. 

85 

p 
B 
*3 

2 

1 

1 

a 

WlscoRSiff— Ck)n. 

Rocky  Bon 

Edgerton.^ 

16.17 

28 

S8 
98 

30 
27 
29 

38 
35 

Dtg. 
62.4 
63.3 
67. 0 

In. 
2.84 

*i.'66" 

18 
19.20 

16 
18,20 

79 
82 
PO 
80 

23 

23 

30.31 

22 

24 
26 
30 
30 

5a3 
5a7 

52.8 
50.5 

In. 
1.S9 
1.50 
3.00 

Kow  Lisbon 

Ayeragos 

61.6 

2.36 

5L0 

1.54 

34 

16 
16 
16 
17 
16 

77 
68 
61 

S 

87 

86 

24,29 

14 

9 

9 

1,9,10 

33 
38 
40 
44 
34 
47 

18 

64 

23 

25 

mWKESOTA. 

Beaver  Bay 

Grand  Portage .... 

54.5 
51.6 
57.4 
6a5 
60.7 
64.4 

9.39 

43.6 

2.  SO 

6t.Fanl 

5.71 
5.59 
1.61 
a  61 

15 

15 

19 

15^19 

73 
72 
78 
78 

31 

26,31 

31 

31 

27 
28 
18 
25 

47.3 
47.9 
48.5 
5L0 

8.02 

Minneapolis 

Sibley 

0.93 
0  35 

New  mm'. 

0  99 

Ayerages 

58.2 

&18 

47.7 

L» 

17 

16,17 

16 

16 

17 

15,17 

16 

16.17 

16.17 

15,16 

93 
85 

87 
86 
90 
86 
88 
86 
87 
88 

30 

30 
30 
30 
30 
10,30 
30 
30 
30 
30 

42 

42 
42 
38 
37 
36 
42 
41 
43 
42 

15,19,20 
18.19 
19 
19 
18 
19 
20 
19 
18 
1,19 
18 
19 
19 
16 

18 

19 

18.19 

18,19 

7 

P6 
79 
76 
79 
81 
82 
82 
79 
80 
80 
81 
80 
74 
74 

80 
80 
79 
77 
81 
88 

30 
29 
30 
31 

23»31 
23 

30,31 

30,31 
13 
31 
30 
31 
31 

29,31 

S3 
31 

23,31 
S3 
31 

S3, 30 

30 
34 
28 
24 
32 
20 
28 
31 
32 
23 
SI 
26 
26 
28 

S5 
94 

97 
29 
29 

28 

IOWA. 

Clinton.., 

Davenport 

Dnbnqne ......... 

69.4 
64.9 
64.8 
63.7 
67.0 
61.1 
64.6 
63.8 
66.8 
5a6 

1.85 
9.06 
3.58 
2.18 
L73 

'i.'ei" 
aoo 

5&9 
53.1 
51.9 
51.2 
55.1 
49.6 
53.2 
54.S 
54.5 
50.4 
51.1 
57.0 
52.1 
51.9 

49.5 
50.6 
50.3 
5L3 
S9.2 

6ao 

0.96 
1.56 
1.32 

MonticeUo. 

Fort  Madison 

Onttenberg. 

Gores 

L15 
LX 

Mount  Vernon.-.. 

Iowa  City 

Independence 

Near  Independence 
Waterloo 

"k'oi 

S.70 
2.00 

16,17 

16 

15, 16. 17 

18,19 
.        28 

16.28 

16 
15,16 

86 
82 
78 

85 
83 
85 

87 
87 
89 

10 

10,30 

10 

9,26.29 

26,30 

6 

9 

10 
10 

40 
44 

40 

43 
46 
36 
42 
42 
42 

63.0 
62.0 
63.2 

61.1 
62.0 
61.4 
63.2 
63.9 
65.0 

4.13 
1.40 

Marble  Bock 

Iowa  Falls 

"L'S 

Do 

Dakota 

Fort  Dodge 

FontaneUo 

Logan 

LC7 
&00 
8.90 

Averages ..... 

63.7 

3.40 

58.8 

L87 

19 

19 

14,19 

29 
8 

91 
92 
100 
91 
99 
96 
91 

... 

30 
30 
11,30 
11 
30 
11 
6,10,21 

...... 

45 
45 
41 
38 
41 
46 
49 

jassoum. 
StLonls 

71.7 
71.7 
69.2 
61.3 
71.5 
67.1 
68.3 

0.28 
0.28 
0.52 
0.26 
0.13 
5.23 
3.20 

St  Louis  Univcrs'y 
Allenton 

9 
2 
2 
2 

1 
1 

89 
100 
92 
93 

84 
91 

30,31 
31 
31 
29 
30 
30 

37 
24 
S3 
28 
30 
31 

5a3 
56.1 
fiS.4 

5&0 
56.4 
56.8 

L40 
1.M 

RoUa 

1.50 

Hermitage 

HarrlsonvUle 

Oregon ........... 

839 
L74 
8.10 

Averages 

68.7 

1.41 

56.8 

J.77 

8 
18 
13,14 
8 
8 
8.,5 

94 
94 
98 
96 
97 
92 
96 

30 
10,22 
10 
10 
6 
21 
10 

38 
50 
40 
44 
49 
49 
42 

1 

I 
1 
1 
1 
1 
1 

90 
89 
98 
90 
94 
92 
93« 

31 
30 
30 
30 
30 
30 
30 

26 
26 
18 
29 
28 
29 
24 

KANSAS. 

Leavenworth 

Olatha 

07.2 
68.4 
73.9 
69.1 
69.4 
68.3 
69.1 

1.75 
1.80 
a  10 
1.75 

a"49" 
2.35 

56.4 
5&6 
63.3 
6&7 
54.3 
57.5 
58.1 

8.55 
SlOO 

Baxter  Springs.... 
Atchison 

a96 

0,70 

Hohon 

State  Agr.  College. 
Council  Grove 

a  91 

0.05 

Averages 

69.3 

L87 

57.4 

1.08 

1 
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S£PT£UB£R. 

OCTOBER. 

Stfttions  In  Stntcfl 
and  Territoriea. 

Date. 

i 

Date. 

1 

i 

§ 

! 

1 
& 

a 

I 

Date. 

i' 

Date. 

1 
{i 

i 

s' 

1 

1 

1 

RXBIUSKA. 

Elkbora 

16 
16 
12 

93 
05 

6,10 
6 
9 

46 

41 

66.3 
66.1 
66.5 

In, 

1.55 

19 
1 
16 
19 

86 
87 
85 

27 
22 
30 

Ikg. 
50 
92.5 
58.8 
55.3 

Jn. 

DeSoto 

1.07 

Glendale 

1.05 

OmAba  Agency  . . . 

a  75 

AvengM 

66.3 

1.69 

518 

a96 

n 

86 
88 

16,17,20 
17 

44 
35 

14 

7 

78 
86 

30.31 
10 

34 

86 

UTAH  TERRITORY. 

OreatSaltLakeClty 
WmM»'p 

67.4 
65.0 

1.07 

96.4 

sai 

L41 

AveraffM 

66.2 

1.07 

53.3 

1.41 

SO 

Si 
9.  SI 

86 

95 
90 

5,16,13. 
29.30 
24.28 

18,27,28 

53 

45 

58 

10 
11 

77 
84 

22 
84 

47 
37 

CAuroRmA. 

BasFrandico 

Montarey 

60.2 

61.3 
70.1 

0.03 
0.09 

57.9 
5&8 

a53 

Antin<'rb  .T .- 

AverafM 

63.9 

ao6 

57.1 

ao 

1 

1 

2 

98 
94 

81 

7 
7 

7 

42 

40 

46 

OBXaOK. 
ATbany 

61.5 

2.10 

Ooimflli  .,---,. 

11,13 
10 

72 
64 

88 
87 

84 
38 

_ 

-■ 

WAIHMOTOII  TIR. 
]?0rtTownMnd... 

57.0 

a60 

49.0 

aoB 

NOVEMBER. 

DSCSMl 

SSR. 

MAIKX. 

Bteuben 

4 

56 

20 

7 

34.4 

4.29 

27 

28 
86 
26 
26 
26 
26 

44 

36 
44 
44 

43 

43 
41 

80 
10 
12 
11 

9 
12 

9 

—16 
-80 

—  7 

—  7 

—  5 

—  9 

—  8 

17.3 
9.5 
16.4 
1&6 
17.8 
16.4 
17.0 

0L1O 

WilUamibnrg 

1.80 

We«tWat«iTiUe.. 

11 
2 
10 
10 
S,10 

54 

59 
60 
61 
59 

19 
19 
19 
19,30 
19 

10 
12 
4 
8 
10 

32.6 
34.5 
32.6 
32.2 
33.0 

2.05 
2.85 
2.30 
2.64 
2.55 

L75 
L89 

Standltb 

1.49 

CornlBh 

3.30 

CorniBhYUle 

8.18 

Ayeragtf 

33.2 

2.81 

16.1 

8141 

2 

2,10 
10 
11 

65 
60 
62 
65 

19 

30 

19,30 

19 

13 
0 

12 
4 

NSW  HAMPSHIRE. 

Portsmonth 

36.0 
28.6 
37.1 
34.8 

2.60 
3.11 
2.41 
2.42 

Stratford 

27 
26 

39 
46 

18 
9 

-28 
—  5 

9.5 

sao 

S.7S 

NortbBamitead.. 
Glaremont 

1,49 

Averages 

34.1 

2.64 

14.8 

8.18 

10 
MO. 

10 

58 
56 
60 
62 

30 
7 
19 
30 

1 
3 

1 
7 

26,27 
26 
26 
86 

40 
40 
42 
44 

19 
18 

18;  13 

-85 
—14 
—16 
—13 

VBRMONT. 

Lnnenbnrg 

North  CrafUbnry.. 

Sandolpb 

BOddlebury 

30.1 
29.8 
31.9 
34.6 

2.50 
2.82 
1.28 
1.18 

9.8 
15.8 
l&O 
13.0 

1.78 
2.63 
1.11 
1.81 

ATerages 

31.5 

1.78 

13.4 

1.73 
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Statloni  In  Stateg 
■ad  TeiritoriM^ 


NOVXXBER. 


Data. 


Date. 


Date. 


Date. 


i^ 


s 
I 
I 


MASSACHUStTTS. 


Kingston 

Topsfield 

Lawrence 

Georgetown 

Newbnry 

MUton 

North  BiUerica... 
WettNewtnn  ..  . 

New  Bedford 

Worcester 

Mendon 

Lnnenbarg 

Amberst 

Mchroond 

WmiamsCoUege. 


AveragM . 


RHODI  ISLAND. 

Newport 

COJfNXCnCUT. 


PomAret .... 

Oroton 

Colnmbia... 
If  iddletown . 
Colebrook .. 


Averages... 
HEW  YORK. 


Morlcbes 

fioath  Hartford 

Troy 

Oennantown... 

Oarrtson's 

Throg'sNeck.. 
White  PlaiDB... 
Deaf  d&  Damblnst'n 
Colombia  College 
8t  Xavier'8  College 

Stapleton 

Flatbnsb 

Newbnrgh 

MinavUle 

Goavemeor .... 
North  Hammond . . 
South  Trenton . 

Cazenovla 

Oneida 

Honserllle 


DepanYllle 

Tbereta 

Oswego 

Palermo 

Niiholi 

Genera 

Rochester  Unlve'ty 
Little  Genesee  . 
Frieodshlp .... 
BufTalo 


Averages. 


S 

3 
10 
o 

2 

9 

10 

9 

9 

9 

10 

10 

2,10 

3 

2.10 


67 
63 
65 
64 
70 
61 
73 
64 
68 
63 
65 
65 
67 
63 


19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19,30 
18 
30 


2 

1,11 

2 

2,10 

10 
9 
2 
9 
9 
9 
2 

10 
9 
5 

10 
9 
5 
9 
9 
9 


63 


67 


64 


19 


30 

19 

18 

18,30 

18,30 


19 
18,30 
30 
18 
30 
30 
19,30 
19 
30 
30 
19 
30 
30 
30 
18 
19 
18 
18 
18 
18,19 

19 
18 
30 
18 
18,30 
30 
30 
30 
30 
30 


15 
17 
13 
13 
13 
12 
12 
12 
16 
12 
11 
8 
16 
10 
12 


15 


Deg. 
42.7 
42.2 
38.6 
38.3 
37.6 
36.9 

3ai 

37.0 
40.9 
3a6 
37.5 
36.0 
37.9 
37.1 
36.4 


III. 

1.28 
2..67 
3.73 


aeo 


38.4 


40.0 


37.8 
41.6 
39.9 
4a.') 
35.1 


38.9 


46.6 
38.9 
39.7 
41.4 
42.0 
44.0 
45.0 
44.1 
42.7 
41.2 
45u6 
46.5 
44.1 
37.6 


35.0 
36.5 
36.9 
37.9 
33.7 

36.4 


39.5 
36.6 
39.9 
40.0 
39.0 
37.6 
37.8 
41.3 


2.35 

aoo 

SL19 


2.05 
4  31 
4.47 
3.39 


a  01 


a  14 


4.28 
2.12 


2l75 


a  05 


4a  3 


2.99 

aoo 

1.64 

aoo 

2.60 


2.25 
1.61 
1.86 


1.96 
2.19 


L81 

an 

4.86 


2.93 

aes 

2.31 
2.57 
1.67 
L40 

als' 
aoo 
a  60 

1.29 

a  85 


2.11 


26,28 
26 

27,28 
27 
27 
26 
27 
26 
26 
27 
27 
28 
26 
27 
27 


26 


7,28 

26 

26,27 


26 
26 
27 
27 
27 
22,28 
27 
27 
27 

27 


47 
50 
50 
48 
47 
48 
50 
51 
54 
46 
45 
46 
44 
46 


48 


53 


52 


19 
9,11 

9 
10 

9 

9,19 

11 

11 

9 
14 


Deg. 

—  3 

—  2 

—  6 

—  2 
0 

—  8 

—  1 
5 

—  3 

—  3 

—  8 

—  3 
-rl2 
—11 


13 
"3 
13,14 
13 
12 


13 
13 
14 
14 
19 
12,13 
14 
13 
14 
9,12,13, 
19 
12 
19 
14 
14 
13 
13 


14 


Deg. 
27.8 
25.9 
22.9 
23.0 
22.3 
22.9 
22.7 
20.1 
26.9 

2ao 

21.0 
20.7 
22.6 
19.6 
21.3 

22.8 


0 

2 

—  2 

1 

— U 


0 
—11 
—  3 


26L6 


22.0 
24.7 
24.7 
24.4 
19.1 

2ao 


3L0 

19.7 

2a3 


In, 
a48 
LOT 
a4S 

1.93 

"i"iT 

"aii 
a9o 

2L07 

'i*73 
LSI 
2Lfi3 
L89 

2.42 


&47 


L86 

au 


2.40 


Also 


L30 

LSS 


—  2 
5 
3 


25.0 
28.0 
2L6 
28.0 
.0 


L68 


2.50 

L23 


7 
5 
0 
—20 
—19 
—12 
—22 
—17 
—14 
—14 

—11 
20 
—10 
—24 
—17 
—  4 


30.2 
29.8 
27.0 

ia4 

14.8 
16.8 
16.0 

2ao 

2L7 
16.4 

1&6 

23."  4* 
19.3 
24.1 
24.7 


—18 


25.6 
22.9 


L26 
1.35 
L34 
2.47 

ao6 

&94 
9.36 
2.28 
a74 
a25 

2.41 
L85 
a78 
a73 

"aro 
'i'ds 

*2.'9C 
2.57 
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StatiooB  In  States  i 
and  Torritorieti.    I 


NOTEMBEIL 


Date. 


I 

E 

I 
S 


Date. 


S 

a 
a 


Date. 


ii 


Date. 


a 

6B 


S 

s 

i 


KEW  JERSEY. 


Patenon , 

Newark 

New  Brunswick.. 

Trenton , 

Burlington 

Moorestown 

Mount  Holly 

£lwood 

SeaviUe 


Dover 

Haddonfield. 
Newfleld  .... 
Greenwich  -  . 
Ylneland 


9 
9 
2 
9,10 
2 

9 
9 
9 
2,3,9, 
10,11 
10 
9 
9 
9 
9 


Sb 

68 
68 
66 
66 
70 
71 
72 


19 
19 
19 
19 
19 
19 
19 
19 
20 

19,30 
19 
19 
19 
19 


Dcg. 
42.4 
43.4 
42.7 
47.7 
46.7 
44.9 
46.1 
45.4 
46.3 

41.5 
45.6 
46.6 
46.8 
45.7 


ATeragee. 


PENHSTLTANIA. 


NyoeB 

Fallsington 

Pfailadelphla 

Oermantown 

Horsham 

Dyberry , 

Lehigh  University 

WhltehaU 

Beading 

Parkesville 

Ephrata 

Mount  Joy 

fiarrisburg 

Tioga 

Lewlsburg , 

lokeeburg 

Grampian  Hills  ... 

Fraziluin 

Gonnellsville 

Beaver , 

Newcastle 

Canonsburg 


3 
2 
9 
10 
9 
2.8 
9 
9 
9 
9 
9 


65 


30 
19 
19 
19 
19 
30 
19,20,00 
20 
30 
30 


38.6 
44.7 
47.0 
49.9 
44.3 
37.2 
43.1 
42.4 
45.4 
45.2 
47.3 


18,30 


44.4 
42.9 
41.0 


2 
2 

8 


36.6 
40.6 
43.1 
4a  2 
45.8 
42.4 


Averages . . 

MAIITLAND. 


4a  3 


Woodlawn 

Catonsvllle 

Annapolis 

St.  Inigocs 

Emmlttsburg... 
MUStMary'sCorgo 


Averages.... 

yiRonoA. 

Sorry  Courthouse 
CCha's  Lighthouse 
Lynchburg  .... 
Snowville , 


45.8 
45.2 

48.4 


44.9 
4a3 


4&5 


2 

2,8,10 
3 


52.3 
52.5 
51.4 
42.6 


Averages .... 

WEST  VIEOINIA. 


Romney . 
Grafton . 


49.7 


47,5 
47.9 


In. 
2.75 
1.95 
1.68 
2..T3 
2.70 
2.25 


50 
49 
52 
55 
54 
54 


12,13 
14 
13 
13 
14 
14 
14 


Dtg. 
5 
2 
7 
8 

10 
8 

10 


Dtg, 
27.7 
26.9 
27.6 
32.4 
3L8 
2a5 
3a5 


2.61 


1.15 
2.38 


1.24 
L.49 


45. 2     2. 14 


2.10 
1.90 
2.54 


2.30 
1.30 


1.67 
0.57 


0.89 
1.33 
1.40 


2.16 


1.40 

'i."i9 


2.32 
2."  37 


1.18 


L96 


2.78 
2.*75 


3.77 


26 
27 
36,28 
26 
25 


26 
27 
27 
28 
27 
26,27 
26 
26 
27 
26 
28 
27 
27 
27 
27 
27 
22,25,27 
27 
27 
27 
27 


1.50 


27 


13 

14 

13,14 

13,14 

13,19 


12,13 
13,14 
13,14 

13 
14,19 

14 


6 
6 
14 
13 
10 
9 


27.1 
29.9 
34.1 
3L9 
3a2 

29.9 


22.9 
29.0 
31.7 
2S.1 
2&1 
21.3 
26.7 
37.3 
29.6 
27.8 
2a7 
31.0 
28.5 
27.5 
26.0 
.0 
22.1 
26.5 
29.4 
31.1 
28.3 
24.0 

27.3 


29.2 
28.3 
39.2 
36.1 
29.2 
29.7 

31.5 


71 


18 

20 

19 

6 


40.7 
34.5 
39.5 
34.8 

37.4 


34.0 
3&9 
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NOVEMBER. 

DECEMBER. 

Stations  in  StatM 

Date. 

i 
1 

Date. 

1 

1 

i 
1 

1 

Date. 

1 

h 

a 

1 

Date. 

I-' 

55 

£ 

CJ 

! 

1 

1 

a 
1 

W.VIRO'A— Con. 
Cabell  CoartHouBO 

9 

^- 

30 

^%- 

Dtg. 
46.5 

Jn. 
1.60 

va 

^- 

1 

j^. 

Dcg. 
3974 

In. 
4.60 

Averagoi 

47.3 

1.55 

3&4 

4.05 

3,10 
3 

3 
3 

82 
74 
70 
80 
70 
73 

6 

30 

13,20 

6 

6,20 

30 

31 
25 
30 
22 
24 
17 

28 
28 
28 
28 
28 
27,28 

75 
73 
66 
76 
68 
67 

14 
14,16 
14 
9 
1,9 
13 

19 
17 
14 
13 
12 
13 

HORTB  CABOUNA. 
Raleigh 

55.3 
48.1 
50.3 
51.4 
45.9 
47.8 

2.15 
2.70 
2.50 
1.92 
a50 

45.0 
41.7 
39.0 
43.3 
38.8 
41.1 

S.75 
2.95 

Oxford 

4  00 

Albemarle 

Statesville 

AshoTllle 

5w40 
2.50 

49.8 

1.95 

41.5 

3.52 

2 

75 
72 

13 
6,13,30 

32 

31 

26 

28 

75 

78 

13 

1 

28 
21 

SOUTH  CAKOUKA. 

A&en  .. 

56.9 
53.9 

2.61 

49.9 
49.2 

OowdyayUle 

55.4 

2.61 

49.6 

S 

8 

8 

23 

75 
76 
71 
79 
77 
92 

30 
30 
30 
30 
30 
30 

28 
30 
23 
30 
28 
31 

27 
27 
27 

73 
78 
70 

1 

1 
1 

25 
30 
22 

ALABAMA. 

Opellka 

92.8 
57.3 
50.9 
58.0 
56.2 
6a9 

"i'87* 
2.56 

52.6 
56.3 
47.7 

Monlton 

3.80 
3.35 

Prairie  Bluff 

Green  Spring 

Flah  River 

3.83 
2.99 

a.  91 

27 
6,28 

77 
76 

1 

1 

28 
32 

54.5 

2.41 
2.20 

AT6ng«i ..... 

56.0 

52.8 

2.94 

85 
82 

84 

13,30 
13 
13 

42 

46 
38 

27 

80 
80 
78 
76 

1 

1 

9 

14 

35 
42 
35 
32 

FLORIDA. 

Jacksonville 

Port  Orange 

Gordon 

64.2 
67.9 
64.0 

a  40 

60.1 
64.8 
59.5 
57.8 

0.83 

Lake  City 

ATerages ,.... 

65.4 

0.40 

60.6 

0.93 

1 
6 
9 
8 

86 
82 
83 
83 

30 
30 
30 
30 

29 
24 
28 
24 

2 

11 
11 
25 

87 
85 
86 
85 

31 
31 
31 
31 

31 
20 
23 
30 

TEXAS. 

Columbia 

62.1 
£8.2 
59.4 
5&5 

a  19 
1.10 
2.98 


65.7 
61.7 
61.2 
58.9 

2.36 

Waco 

2  30 

Austin 

L80 

Gilmer 

Averages . .  • 

59.6 

2.42 

61.9 

2, 15 

2 
27 

76 
78 

30 
30 

28 
42 

26 
4,27 

84 
78 

31 
31 



30 
42 

LotnsiAirA. 
Benton 

57.3 

58.7 
61.2 

New  Orleans 

1.80 

Averages 

57.3 

60.0 

1.80 

14 
8 
3 

80 
73 
76 

30 
30 
30 

24 
23 
30 

22 

27 
6,17 

84 
70 
79 

13 
31 
31 

29 
18 
30 

MTMTMTPPL 
Grenada .......... 

61.8 
49.9 
57.^ 

i'ss' 

55.8 
40.1 
60.9 

Fayette 

Maicbes. 

2.  S3 

Averages 

56.5 

5.53 

55.3 

2.58 

8 

73 

30 

17 

27 

70 

13 

15 

TEllRXSSSE. 

42.2 

42.0 

30 
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Stat  ion  R  iu  States 
imd  TerritorieH. 


Date. 


a 

s 


Date. 


05 

I 

9. 


Date. 


I 
6 

r 


Date. 


B2 

p 
S 


TKNN£SSEE-^on. 

Lookout  Mon  t)udn . 

ClarkKVille 

Naiibville , 

FrunkliD 

Memphia 


2,3 
2 
8 
2 


74 
75 
71 
80 
77 


12 
15 

]e 

16 
18 


52.6 
49.6 
46.2 
50.7 
53.0 


In. 


5.94 


3  59 


70 
73 
68 
70 
76 


Averages . . 

KXMTOCXY. 


49.4  I  4.77 


Chi1e«bQrg . . 
Lexington... 

Dunville 

LooiiivlileA. 


2,8 
8 
2 
8 


46.5 
42.0 
51.1 
47.7 


Areragefl . 


OHIO. 


NewLinbon 

StenbonvUle 

Do 

Painettville 

HiluerhViUe 

CWvelbod 

WooHter 

Kellcy's  Uland 

Korwalk 

CHnon 

North  Fairfield.... 

Willi  iiii«port 

Alarfon 

HUI.»boro' 

Toledo 

BotvUng  Green 

Kt'Dton 

Urbtina  Uoiveridty 

Bethel 

Cincinnati. 

Do 

CoUegeHill 


8 
8 
2 

8 
2 
8 
8 

1 

a  25 

8 
1 
2 
8 
8 
8 
8 
2 
2 
8 
1,2 
2,8 
3 


42.1 
44.7 
44.5 
43.3 
37.6 
4a6 
43.9 
44.9 
44.  S 
45.7 
44.9 
43.7 
41.7 
44.7 
43.4 
44.0 
49.0 
45.1 
49.6 
45.0 
50.3 
4&5 


Averages 

MICiaOAJf. 

Moo  roe  City....  1. 

Alpena  

State  Agiic'l  Coll. 

Liicbfield 

Qnmd  Uapids 

North  port 

Otufgo 

Holland 

Copper  Falls 

Ontouagun 


8 


72 


30 


10 


43.3 


8 

1,3,8 

1,8 

8 

24 

1 

1 

7 


30 
30 
30 
30 
30 
30 
29 
29,30 


40.4 
40.5 
41.5 
39.7 
45.4 
44.1 
29.3 
34.6 


Averages . , 

INDIANA. 


39.9 


Richmond , 

Aurora 

Vevay  

Muucie 

Spicelund 

Columbia  Ci|y  ... 
Indianapolis , 


2,8 
2 
8 
8 


42.2 
43.7 
47.0 
44.0 
43.9 
40.3 
43.2 


3.01 
4.35 
3.58 
4.56 


46.8  I  3.86 


1.15 
1.33 


2.43 
0.93 
2. 37 


1.31 
1.20 
2.18 
1.75 
4.11 
2.87 
2.74 
2.00 
2.71 
5.91 
2.14 
2.50 
8.20 
2.66 
a63 


44.4     2.43 


L50 


1.77 
3.30 


3.14 
2.10 


2.36 


2.63 

3.40 

aso 


2.35 
3.38 
2.78 


25,27 
27 


27 
27 
85,27 
27 
27 
25 


27 
27 
27 
27 
27 
27 
6,27 
27 
27 
25 
27 
27 


25 


27 

27 
25,27 

27 
25,26 

27 


13 
13 
13 
14 
13, 19, 31 


Dear. 
18 

*  21 
S4 
25 
26 


Dug. 
43.6 
42.1 
43.7 
45.2 
47.4 


13 
1,13 
9,13 

18 


44.0  1    3.00 


35.3 
39.0 
41.2 
36.5 


3&0 


13 
13.14 


39.7 
3L0 


27.0 
32.8 
28.0 
S9.S 

sao 

28.0 


19 
13 
13 
13 
13 
19 
7,30 
13 
13 
13 
13 
13 


32.0 
27.8 
30.7 
28.3 
29.7 
37.3 
28.6 
31.5 
39l8 
37.4 
33.6 


31.3 


26.9 
218 
25.3 
24.0 
24.8 

2^.8 

30.0 
27.7 


34 


lai 


25.8  I 


3 
11 

—  5 
0 
5 

—  a 


32.9 
34.9 
89.5 

3<l.l 

aa4 

30.4 
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Stations  In  States 
and  Territories. 


iNDlANA^CODt'd. 

Merom 

New  Hnrmony 

Averoffes 

Chicago 

Near  Chicago 

Ridge  Farm 

Oolconda 

Aurora. 

Aandwlch 

Ottawa 

Winnebago. 

Rocbeile 

Wyanet. 

TUkilwa. 

Hennepin 

Elmlra. 

Peoria 

Springfield. 

DnbolH 

Wat**rloo 

Oaleiibnrg 

ManchrMier 

Mt.  Sterling. 

Andaloda 

Angmtta 

Averages 

WISCONSIN. 

Maoiiowoo. 

pl/moath 

MilwHokee 

Appleton 

Appleton  Dnlver'y 

Geneva 

Delavan 

Waapacca 

Embarrass . 

Bocky  Ron 

Edgert«n 

Baraboo 

NewUnbon 

Oalesvllle. 

Averages 


MIKNISOTA. 

Beaver  Bay 

8t.  Paul  . . . 
liioneapolis 
filbley... 
NewTJlm 

Averages 


Clinton 

Davenport 

Dabaqne 
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KOVEIfBCll. 

DECEMBER. 

Stotioni  in  Statot' 
and  Territories. 

Date. 

{8 

; 

Date. 

t 

■i 

1 
1 

Date. 

i 

Date. 

1 

1 
s 

e 

1 
i 

1 

s 

-a 

0S 

IOWA— Continued. 

Monticello 

Fort  Madison 

Onttenberg 

Oeres 

1 

1 

1,13 

7,13 

1 
1 
1 

1 
8 
1 
1 
1 
I 
7 
1,7,13 

•  i 

68 
66 
76 
72 
fQ 
70 
68 

69 
68 
78 
63 
72 
70 
71 
71 
70 

30 
30 
30 
29 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
29,30 

Vee. 

—  1 

—  3 
2 

—  1 

0 

—  3 

—  7 
0 

—  6 
^4 

—  6 
—10 

—  5 

—  1 
8 

—  2 
3 

37.3 
43.8 
37.9 
40.5 
40.2 
41.6 
37.6 
37.4 
39.7 

40.6 
35.0 
37.2 
3a4 
37.5 
39.2 
39.6 

4ai 

41.5 

In. 
0.90 
1.72 

'i.'w 

0.20 
0.30 

aii' 

LOS* 
'6.02" 

aio' 

2,84 
25 
24 

2,25 
24 
84 
25 
25 
10 

25 

10 
9 

'•1 

10 
15 
26 
10 

SS 
44 
50 
42 
44 
44 
41 
42 

43 
44 

48 
38 
47 
46 
46 
58 
54 

23 
18 
23 
22 
23 
23 
23 
23 
S3 

30 
28 
18 
18 
18 
18 
17,18 
18 
18 

5 

—  6 
3 

ri 

—  4 

—  7 
0 

—  5 

—  4 

—11 
—16 

—  8 

—  4 

—  9 

—  4 

—  3 

27.2 
19.1 
22.5 
28L3 
24.3 
19.3 
20.7 
22.1 

2a7 
23.5 

lae 

13.4 
19.7 
2L8 
23.1 
86.8 
26.2 

0.65 
1.15 
0.53 

Itt.  Vernon 

Iowa  City 

Independence 

Near  Independence 
Waterloo 

a6o 

1.40 

Marble  Rock 

Iowa  Falls 

Alffona  ......T... 

■'i'46 

Do 

1  10 

Dakote 

Fort  Dodge 

Boonsboro' 

Fontanelle 

Ix)gaa 

L33 
1.20 
1.45 

aeo 

ATerages 

39.0 

1.11 

22.2 

1  31 

9 
S 
2 
2 
2 
1 

73 

84 
80 
80 

?? 

30 
30 
30 
30 
30 
30 

11 

—  5 

—  9 

—  8 
8 
3 

25 
25 
26 
24 

26 
16 

70 
73 
75 
67 
64 
72 

18 
18 
18 
18 
18 
18 
« 

14 
10 
9 

8 

7 
5 

MISSOURI. 

StLoalsUnlTer'y. 
Allenton 

49.0 
45.0 
44.0 
45.5 
46.1 
46.0 

2.09 
2.24 
2.08 
1.63 
0.86 
0.40 

36.0 
36.1 
39.3 
38.6 
34.5 
34.0 

9.91 

2Lde 

1.44 

aeo 

0.99 
1.40 

Bolla.: 

Hermitage 

Harrlsonvllle 

Oregon 

Ayerages- 

45.9 

1.55 

36.4 

1.67 

17 
1 
3 

1.7 
7 
2 

1,7 



80 

87 
76 
78 
96 
78 

30 
29 
30 
30 
29 
29 
•29 

5 
4 

8 
4 

3 
7 

7 

26 
26 
26 

26 
16 

64- 
66 
76 
62 
72 
64 
67 

18 
18 
31 
18 
18 
30 
18,31 

6 
8 

10 
6 
4 

15 
8 

KANSAS. 

Leayenworth 

Olatba 

4^7 
45.0 
5a5 
43.0 

4a  5 

45.1 
45.4 

1.31 

2.' 30* 
0.13 

'a49' 
1.30 

34.1 
S9.0 
42.6 
.33.1 
33.1 
3Sl1 
37.0 

a7i 

0tl3 

Baxter  Springs. . . . 
Atchison:...: 

a4o 

0.40 

Holton 

i?tateAg.  College.. 
CooncUGroye 

a  51 
a5o 

Ayerages 

45.2 

1.11 

34.9 

a44 

7 
7 

1 
13 

76 
73 
78 
72 

29 
29 
29 
29 

1 

6 

—  7 

6 

10 

5 

10 

15 

5 

58 
55 
68 
50 
53 

18 
18' 

18 

—  2 

—  3 
8 

—  6 

—  4 

HKBRASKA. 

Elkbonx  -  T 

40.9 
40.0 
38.9 
39.7 

0.05 
a03 
0.05 

27.2 
25.7 
27.7 
2S.1 
89.0 

a35 

Do  Soto 

0.63 

Glendale 

0.85 

Df^ot^i » -  -  - 

0  60 

Onvaba  Agency  -  - 

0.80 

Ayerages t  -  t  - 

30.9 

ao4 

86.9 

0.64 

9 
15 

60 
56 

29 
29 

20 
—  2 

UTAH  TERRITORT. 

Ot.  Salt  Lake  City. 

-Wnnahin 

41.2 
35.1 

3.65 

5 

63 

4 

20 

39.1 

a8o 

3.70 

Ayerages 

39.1 

aso 

3&2 

a69 

18 
12 

1 

68 
81 
73 

2,3,7,8 

8 

29 

51 
38 
40 

4 
5 
10 

66 
73 
67 

29 
28,29 

28 

42 
33 
35 

CALIF0115IA. 

San  Francisco 

Monterey 

56.1 
54.8 
56.4 

3.38 
0.28 
3.67 

53.7 
54.3 
53.9 

ia77 

6171 

Antioch 

9.67 

Averng<*8 

55.8 

2.11 

54.0 

9.06 
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DXCXMBEB. 

Stettooi  In  states 
and  Tearitoriea. 

Date. 

1 

Date. 

!i 

1 
1 

i 

1 

1 

Date. 

1 
1 

Date. 

|l 

^ 

1 

if  ONTAlf  A  TEKRT. 

DV. 

Deg. 

Deg' 

In, 

IV. 

i?fl^. 

IV. 

/». 

Helena 

|...... 

14 

58' 

17,18 

-6 

SS.9 

6.90 

' 

OREGON. 

OoryaUis 

13 

6G 

29 

20 

WASHUJGTON  TER. 

Port  Townsend  . . . 

5. 

C6 

4 

34 

44.3 

1.11 

4 

52 

87.» 

26 

41.0 

3.60 
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LIST  OF  DONATIONS  TO  AGRICULTURAL  MUSEUM. 


Kame. 

Residence. 

Articles. 

.LlLflUffor  ....   

Fairfield.  Iowa 

Skins  of  pelican,  crane,  and  fidd 
mice;  insects. 

Six  samples  of  petroleum;  Angora 
wool,  Osbom,  Ohio;  yams  and 
colors;  Angora  stoclongs;  co- 
coons and  eggs  of  silk-worm,  (B. 

Specimens  of  petnfied  wood. 
8kin«  of  birds  and  animals;   wild 

LS.Didhl 

W.  Wfttson 

Brenham,  Texas 

Greenville,  Wis 

Denver,  Colorado 

Bnrlington,  Iowa 

Etna,  Ohio. 

W.N.Byer 

cat;  insects. 
Samples  of  wheat. 
30  varieties  of  apples. 
Sorghom  sugar. 
Sor^hnm  sngar. 
Fruits  of  comns. 

P.  A  H.  li^wnard  .  - 

B.  Pftlmerton 

Dr.  H.  Emi 

Washington,  D.C 

Schuylkill,  Pa 

J.  H.  Richard. 

A.  B.  Waller 

Newark,  Del 

Hne  samples  of  com« 

Living  scorpions,  (three,) 

109  varieties  California  vegetable 

seeds  in  show  bottles. 
20  bottles  Cahfomia  wines. 
4  bottles  California  wines. 

B.  B.C.  Lee 

Duvairs  Bluflf,  Ark 

Oakland,  Cal 

Natoma  Vineyard,  Cal  .. 
Salt  Spring  VaUey,  Cal.. 

Knight's  Ferry,  Cal 

Woodbridge,  Cal 

Washington,  D.C 

Washington,  D.C 

Georgetown,  D.  C 

,  Texas 

D.L.  Perkins 

B.  N.  Bngby , 

Griswold  &  Sons 

Schell  &,  Krause 

4  bottles  California  wines. 

F.A.Perley 

2  bottles  California  wines  and  sam- 

Q. 8.  Wagner 

ples  of  cotton. 

Italian   queen   bee,    worker,    and 
drone. 

Very  fine  com. 

Birch   bark   from  Labrador;  pop 
com;    painting  of   cotton  plant 
blossoms,    bolls,    leaves,    dtc; 
sword  of  sword-fish,  and  various 
specimens  of  natnral  history. 

"  Careless  weed''  and  Texas  cotton 

W.T.Steiger 

Charles  Lanman . .  r . . , . . . 

Mn.  L.M.E.Eich 

g.  P.  Martin 

Clark  county,  Ky 

Fairfax  county,  Va 

Buckingham  C.  H.,  Va.. 
Washington,  D.C 

San  Francisco,  Cal 

Marion  county,  Ohio 

Corea,  Russia 

Large  hickory  nuts. 
Cotton. 

1^.  Pnlman  ....... 

James  Neely  ......... .--. 

Liquor  made  from  com  stalks. 
Samples  of  silk,  (Count  Bronski,) 

Asclepias  from    Pera,  sent  as  a 

new  vegetable  silk. 
Oranges  and  lemons. 
Samples  of  wool. 
Cot^-on  Hud  cloth. 

State  Department   r  r  -  -  r 

H.  D.  Dunn 

Unknown  -^^ 

Unknown .- 

J.  Pierce - 

Washington,  D.C 

One  owl ;  shells  from  marl  deposit 

SkinofTroupial. 

California  wines  and  brandy. 

Miss  Rose  Sneed 

O.  M,  Tinkham 

New  York 

C.  G.  Boemer 

,  Iiid 

Daniel  Tyler 

Beaver,  Montana  Ter 

Mason  City,  Iowa 

Laniiin?.  Minn    ....  . 

Skin  of  mountain  rat. 

J.  H.  Mumford ....- 

Specimen  of  native  peat. 
Samples  of  merino  wool. 
Samples  of  Angora  wool  and  fleece, 

also  improved  Kentucky  wool. 
10  ca-ses  of  European  cereals,  «00 

specimens. 
Foreign  chestnuts. 
Eight  samples  of  sorjr'ru  .  . 
Portrait  of  merino  sheep. 
Samples  of  paper  from  palm -leaf  and 

mauilla. 

J.  I.  Rosenberir. ...... ... 

R.  W.  Scott 

FranktorL  Kv 

Vilmorin.  Andrienx  &■  Co . . 

Paris.  France ....... 

Geonre  Coleman . .. 

Washington,  D.C 

Cincinnnti,  Ohio 

Whallensburg.  N.  Y 

Fitchburg,  Mass 

Will&m  Clouffh 

£.  W.Rogers 

B.  Know,  jr 
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Name. 

• 

Residence, 

Articles. 

Mrs.  C.  A.  TA&terrej 

Unknown 

Bridgeville,  Del 

Samples  of  silk,  spun,   floss,   and 

cocoons. 
Hawk. 

Dwight  Newton  ........ . . 

Robinson,  111  ....-•  .^ .  -  - 

Fine  German  wool,  presented  by 
John  Brown. 

Cashmere  goats'  hair.     • 

Specimens  of  com. 

Wheat  samples,  almonds,  and  sor- 
ghum sirup. 

Specimens  of  China  grass  from  H. 
Bonzano,  New  Orleans,  La. 

Specimens  of  gold  from  Canon  del 
Agua. 

Shells  from  Bif  Muddy. 

Specimen  toothache  bark,  {Aralia 
nudicaulis  ) 

Soap  bark,  {^uillaya  saponaria,) 

Fine  photograph  of  **  semi-tropical 
fruits  of  California." 

cup  from  California,  and   other 
curiosities. 
Tomahawk  from  South  Sea  islands. 

Dr.  E.  H.  Clapp 

Rome,  Peoria  co.,  HI.... 

Mechanicsbnrg,  Pa 

,  Utah 

Rev.  W.  B-  Raber       

•John  Steele  ........ ...... 

E.  M.  Whittaker 

Washington,  D.  C,  (De- 
partment of  Agrieal.) 
Los  Lanas,  N.  Mexico. . . 

Belleme.  Neb 

Heniy  Hilgert. . .......... 

Emma  F.  Averill 

A.  Pope  ................. 

Cahaba,  Ala 

V.Harbangh   

Washington,  D.C 

San  Francisco,  Cal 

Washington,  D.C 

Washington,  D.C 

Pntnam.  Ohio .. 

J.  Q.  A.  Warren 

Mias  Dickens 

Hon.  A.  Dickens .......... 

H.  S.  Hall 

Alcohol  from  sorghum. 
Flax  specimens. 
Texas  horned  toad,  (living.) 
Three  varieties  of  corn. 

Edward  Doneherty 

Mrs.  J. L.McKeen.. ...... 

Cameron  county,  Texas.. 
Oidveston 

T.  W.  Fry 

Crawfordsville,  Ind 

UnJonville.  S.C 

p.  Johnson 

Persian  tobacco. 

\V.  T.  Bingham 

Boston,  Mass 

Wool  from  Sandwich  islands. 

B.  C.  SmitL 

Brandon.  Vt    ......    ... 

Ochre  paints. 

Wheat  raised  by  E.  B.  Llewellen, 
larce  yield  and  extra  heavy 
weight;  salt  from  Victor  Salt 
Works ;  paper  from  straw. 

Oyster  shell  found  100  feet  below 
sar&ce. 

in  alcohol,  &c.;  cotton. 

Specimens  of  cotton  and  tobacco. 

Sample  bale  of  cotton. 

Specimens  in  alcohol  from  the  trop- 
ics; three  South  American  birds. 

Egyptian  grass. 

Sassafras  growth,  (freak  of  nature.; 

Apples,  com,  potatoes,  grasses, 
weeds,  dbc.,  from  Neutral  Lands ; 
gopher  and  insects. 

SaTam  an  dor. 

D.C.  Ireland 

Oregon  City 

R.W.  Clapp 

Marlboro',  Md 

Hunt  &.  Qleason.  ..-•..    ^ . 

Miami,  Fla 

E.A.Paul  &  Co 

Wilmington,  N.  C 

Madison,  Gra 

B.H.True 

^antain  Fitch    ... 

United    States    steamer 
Marblehead. 

Wianaboro',  S.C  s 

Bell  Air,  Md 

Kansas 

E.J.Mears  .--.- 

T.T.  Wysong 

J  T.Coac 

Miss  intisell 

Washington,  D.C 

Washington,  D.  C,  (De- 
partment of  Affiicul.} 

Washington,  D.C 

Washington,  D.C 

Four  Mile  Rob,  Va 

Charles  R.  Dodge 

Framed  photograph  of  insects  from 

South  America. 
Iiatakia  toharr/i  frnm  Pf^min. 

L. Lnch  A  Co 

Dr.  Alvord 

Petrified  wood. 

E.C.  Morrison 

Petrified  wood. 

R.  E.  Talbot 

Building  stone  of  Texas,  and  horned 

toads. 
Insects  from  Virginia. 
Field  com 

J.W.  Slagle 

John  Sherwood...... 

New  York 

J.  8.  Battle 

NolensTille,  Tenn 

Eatonton.  Ga. ...... .... 

Orinoco  tobacco 

B.  L.  Lumsden.  ......... 

Millet. 

J.  F.  Stoek 

Washington,  D.  C 

Louisville,  Miss 

Richmond  Factory,  Ga.. 
StAugostine,  Fla 

Peanuts. 

W.  T.  Lewis 

Petrified  wood. 

A.  W.  Rhodes 

Four  stalks  of  cotton  with  bolls. 

6.  W.  Atwood 

Citron,  shaddock,  oranges,  lemons, 
limes,  dtc,  Florida. 
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Namo. 


Dr.  Palmer. 


Yale  College... 
R.  T.  McLain. 

Louis  Provost . 
W.F.M.Arny. 


G.  M.  Hagaxis 

John  York 

J.  HopkiDSOQ 

Tbeo.  Gennert 

Patterson  Brothers. 
G.  A.  Boardman . . . 


B,  H.Camp. 


B.  J.  Meigs 

Hon.  G.  W.  M'Lellan,  (per 

B.  J.  Meigs.) 
Al.  S.Newton 


John  Parker 

Dr.F.V.Haydon.... 
Gen.N.M.Beckwith. 


J.  H.  KeuHng . 


Smithsonian  Institution . . . 

B.  Delle  Plane 

John  C.  Merritt 

Mrs.  M.  Rodgers 

Conrad  Bush 

J.C.  Weeks :.- 

Howes  &  Warner 


W.  W.  Crane 

Prof.  Townend  Glover . 


W.H.Hunt 

R.M.Dyer 

Uuknown 

Ellen  C.Long 

C.P.Walker 

O.  W.  Sylvester 

Charlwood  &  Cummins. 

J.  C.  Keffer 

Allen  Crocker 

Kev.  U.  Williamson  ... 
F.  Pech  


S.  P.  Keller . 


Bcsidence. 


New  Haven,  Conn 

Washington,  D.  C,  (De- 
partment of  Agricul.) 
San  Jos6,  Cal 

Abiquin  Indian  agency, 
New  Mexico 

Morgantown,  West  Va  . . 

Washington,  D.  C 

Edistofeland,  S.C 

Chats  worth,  111 

Liverpool,  England 


Washington,  D.  C  . 

Washington,  D.  C  . 
Washington,  D.  C  . 


Washington,  D.  C,  (De- 
partment of  Agricul.) 

Boxbury,  Mass 

Pawnee  reservations  ... 


Washington,  D.  C 


Washington,  D.  C  . . . 

Jackson,  La 

Farmington,  N.  Y 

East  Bethany,  N.  Y. , 
Barbour  county,  Ala . 

Napoleon,  Mich 

Baltimore,  Md 


Brooklyn,  N.Y 

Washington,  D.  C,  (De- 
partment of  Agricul.) 

Miami,  Fla 

Pig  Biver,  Va 


Tallahasse,  Fla 

Bolla,  Mo 

Belleville,  N.J 

London,  England 

Montgomery,  Ala 

Burlington,  Kans 

Washington,  D.  C 

Washington,  D.  C,  (De- 
partment of  Agricul.) 
Baltimore  county,  Md.. 


Articles. 


Specimens  from  Arizona,  seeds,  su- 
gar made  by  Indians,  agava, 
jerked  beef,  mescal  liquor,  &c. 

Insects. 

Canadian  peat. 

Eggs  and  cocoons  of  Bilk-Tvorms. 
Pinon  seed,  Mexican  spring  wheat, 

gramma  grass,    alfalik,    and    20 

specimens  of  minerals. 
Willow  roots  taken  from  a  weiL 
Seeds  of  capers,  &^ 
Sea-island  cotton. 
Specimens  of  beet-root  sng^r. 
Sample  oats. 
Specimens  from  Florida,   eoqtuno, 

Whalebone  as  taken  firom  tbe  month 

of  the  whale. 
Insects. 
Guava,  sapota,  and  mammee  apple, 

from  West  Indies. 
Teasels  ftom  New  Jeney. 

Oats,  fine  specimen  of  stalk. 

Native  com. 

1 ,442  specimens  of  seeds,  collected  in 
22  countries  of  Europe,  Asia,  Af- 
rica, and  America,  from  Fiuis 
Exposition. 

Skins  of  ea^le,  Sebright  bantam, 
humming  birds,  &c 

Leaves  of  Peruvian  coco,  &c 

Egyptian  cotton. 

Eggs  of  Bnsycon,  (a  sea  shell.) 

Five-legged  frog. 

Egyptian  cotton. 

Fine  sample  of  sorffhmn  sngar. 

Cresylic  compound  to  destroy  is 
sects. 

Minerals. 

Flying  squirrels,  &c. 

Bird  skins,  swallow-tailed  hawk,  dtc. 
Botanical  specimens. 
Specimens  of  hops,  foliage,  &c. 
Collection  of  insects. 
Seventeen-year  locusts. 
Sample  grades  of  petroleum. 
Fine  samples  of  wheat. 
Collection  of  insects  in  alcohol. 
Collection  of  insects,  {Lepidoptera.) 
Highland  moccasin  snakes,  (alive.) 
Insects. 

Specimen  of  coal,  Frederick  comity, 

Md. 
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Abbott,  L.  S.,  aids  to  cattle  feeding 

potato  cnltare  in  Lake  connty,  Ohio 

Act  to  establish  Department  of  Agricolture 

Adams,  Mrs.  L.  B.    Farmers' boys 

Agriculture  in  Qermany , 

in  the  United  States,  progress  of,  by  Daniel  Lee 

of  California 

of  Maine,  by  Samuel  L.  Boardman 

of  Morocco,  by  V.  D.  Collins 

of  the  United  States,  history  of,  by  Ben:  Perley  Poore 

pTogpressand  encouragement  of,  inKussia.  Prussia,  and  United 

States,  by  D.  J.  Browne 

Agricultnral  bureau,  by  Thomas  Ewbank : 

capabilities  of  the  Great  Plains 

climatology  of  the  United  States,  by  L.  Blodget 

colleges,  by  Henry  F.  French 

exhansUon,  southern,  by  E.  Ruffin 

exhibition  at  Hamburg,  by  Daniel  Needham 

exports  of  thirty-seven  years,  by  J.  R.  Dodge 

history  of  Illinois,  by  John  Reynolds 

literature,  bv  Daniel  Lee 

machinery,  by  M.  L.  Dunlap 1 

meteorology,  by  Daniel  Lee 

products,  prices  of *- 

resources  of  California,  by  H.  D.  Dunn 

schools  of  Germany 

schools  of  Prussia .' 

science,  notes  on,  by  D.  A.  Wells 

science,  progress  of,  by  D.  A.  Wells 

society  of  the  United  States,  historical  sketch  of 

statistics,  collection  of 

statistics,  reports  and  tables  of 

statistics,  by  Lewis  BoUman 

Aids  to  cattle  feeding,  by  L.  S.  Abbott :. 

Ailanthus  silk-worm  of  China,  by  John  G.  Morris 

Do.  do.       by  John  G.  Morris 

Allen,  Lewis  F.    Improrement  of  native  cattle 

Allston,  R.  F.  W.,  onrice 

on  rice  culture 

Alpaca  and  Lama  in  the  United  States 

Alsike  clover,  translated  from  J.  Arrhenius 

Alvord,  C.  T.    ^aple  sugar 

American  agriculture,  a  general  view  of,  by  Daniel  Lee 

dairying,  by  X.  A.  Willard 

forests,  their  destruction  and  preservation,  by  Rev.  Fred'kStarr,  jr. 

merinos  of  Vermont 

Pomological  Society,  report  of 

Analysis  of  the  apple  by  J.  H.  Salisbury 

of  grape,  C.  T.  Jackson 

of  hops 

of  rhubarb 

Analytical  tables 

Ancrum,  H.    Wool  mattresses 

Animals,  acclimation  and  domestication  of,  by  B.  F.  Craig 

cutting  and  cooking  food  for,  by  E.  W.  Stewart 

domestic 
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1866 

211 

1865 

295 

3862 

3 

1863 

307 

1847 

326 

1852 

1 

1862 

588 

18G2 

39 

1862 

499 

1866 

498 

1857 

1 

1851 

653 

1857 

294 

1853 

327 

1865 

137 

1852 

373 

1863 

19 

1862 

599 

1857 

130 

1852 

16 

1863 

416 

1849 

38 

1848 

750 

1866 

581 

1847 

310 

1859 

457 

1861 

314 

1860 

79 

1859 

22 

1858 

14 

1862 

546 

1863 

579 

1866 

211 

1861 

374 

1862 

390 

1866 

294 

1854 

153 

ia50 

323 

1857 

66 

1865 

352 

1862 

394 

1849 

22 

1865 

431 

1865 

210 

1665 

484 

1856 

328 

1850 

518 

1859 

55 

1850 

545 

1850 

524 

1849 

470-490 

1847 

509 

1859 

207 

1865 

396 

1849 

294 
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Animals,  domestic,  bv  D.  J.  Browne 

breeding  of,  by  D.  J.  Browne '..-. 

domestic,  by  I).  J.  Browne 

domestication  of,  by  D.  J.  Browne... 

domestication  of,  by  D.  J.  Browne... 

admiuisteriog^  medicines  to 

etherization  of,  by  O.  T.  Jackson 

ruminating,  of  North  Araenca,  by  S.  F 

Antisell,  Thomas,  chemist,  report  of 

cultivation  of  the  cinchona  plant 
tartaric  acid  in  cultivated  grapes 


Baird. 


Apples. 


and  pears,  description  of 

cultivation  of,  in  the  northern  States,  by  H.  F.  French  ... 

pears  and  grapes,  by  F.  R.  Elliott 

Aquaria,  fiesh  and  salt,  by  R.  A.  West 

Arrfaenius,  J.,  on  alsike  clover 

Arrow -root,  production  and  manufacture  of 

Artichoke,  culture  of 

Asiatic  goats .' «..••/• 

report  on «.. 

Asparagus,  cultivation  of,  in  Spain: 

by  John  Harold 

Assam,  India,  tea  culture  in 

Ayrshire  cattle,  by  Sauford  Howard 


B. 


Backus,  Samuel  D.,  hints  upon  farm-houses 

Bacon  for  Europe 

Baird,  S.  F.,  ruminating  animals  of  North  America. 

the  origin  of  the  domestic  turkey 

Baltimore,  commerce  of,  in  1848 

Barley. 


1869 
1849 
1851 
1866 
1848 
1853 
1865 
1847 
1858 
1862 
1851 
1866 
1866 
1853 
1847 
1648 
1849 
1862 
1K53 

Bee  culture, by  Wm.  Buckisch 1860 

keeping,  by  Mrs.  Ellen  S.  Tupper 1865 

natuieand  habits  of.  .* • ..«    1857 

Berckmans,  L.  K.,  iruit  culture ^ 1858 

Birds  and  bird  laws,  by  J.  R.  Dodge 1864 

importation  and  protection  of,  by  H.  L.  Wolford 1 853 

injurious  to  agriculture,  byE.  Holmes ■  1856 

-  -  '  -     •  J86I 

1853 
]862 
1882 
1862 
1864 
1861 
1862 


and  its  uses,  by  J.  M.  Shaffer 

Barret,  Dr.,  on  the  gooseberry 

Bartlett,  Levi,  vitality  of  seeds 

w beat-growing  in  New  Hampshire • 

Basket-willow,  cultivation  of 

Bates,  G.  Hubert,  marine  plants ••«. 

Bates,  Wm.  W. ,  ship  timber  in  the  United  States 

Beans  and  peas 

Bear-grass,  report  on,  by  Wm.  Caban 

Beck,  L.  C,  report  on  the  breadstuffs  of  the  United  Statas 

second  report  on  the  breadstuffs  of  the  United  Stataa. 

Beef  and  beef  cattle  of  the  weet,  by  W.  W.  Corbett 

Bees. 
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1853 
1854 
1855 
1858 
1856 
1859 
H53 
1851 
J866 
1866 
J859 
1853 
1862 
1849 
1863 
1864 
1865 
1658 
1848 
1855 
1857 
1857 
1861 
1860 
1863 


Bliss,  Edward,  Colorado  Territory. 

Blodgot,  L.,  agricultural  climatology  of  the  United  States. 

Boaiduian,  Samuel  L.,  agriculture  oi  Maine 

Boardman,  Samuel  P.,  sheep  husbandry  in  the  west 

Bolimau,  Lewis,  cultivation  of  sorghum 

hop  plant 

Indian  com *. 

r<rport  on  agricultural  statistics. 


report  on  agriculture  of  Ualiiomia •••    1862 
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BoUman,  Lewis,  report  on  agricultnral  statisticfl 

report  on  agricultoral  statistics 

on  wheat  plant 

Bonsall,  S.,  culture  and  manufacture  of  tea. ; ^ 

Booth,  J.  C,  analysis  of  soils 

Botany  and  agriculture  of  the  Rocky  Mountain  basins,  by  R.  O.  Thompson 

Botanical  history  of  sorghum,  by  P.  Pech 

Bourne,  J.  H.,  system  of  farm  accounts 

Bossert,  F.,  wine 

Boston,  commerce  of,  in  1848 

Bowie,  W.  W.  W. ,  culture  and  management  of  tobacco 

Boynton,  Henry,  Spanish  Merinos  ana  their  management 

Bradford,  L.  J.,  culture  and  manufocture  of  tobacco 

hempculture 

Braman,  M.  P.,  agricultural  education 

Bread  crops 

Bread  crops 

Bread  crops 

Bread  cn>p8 

Breadstuffs,  exports  of,  from  the  United  States 

of  the  United  States,  report  on,  by  L.  C.  Beck 

of  the  United  States,  second  report  on,  by  L.  C.  Beck 

Bleeding,  principles  of,  by  D,  J.  Browne 

physielogy  of,  by  S«  L-  Goodale 

Brewer,  Wm.  H.,  on  frost 

Broom-corn,  culture  and  manufacture  of 

Browne,  D.  J,,  agricultural  education 

domestic  animals 

domestic  animals,  breeding  of '..•- 

domestic  animals 

domestic  animals 

lime 

domestication  of  the  elk 

agriculture,  progress  of 

f(Mtilizers 

flax,  its  history,  commerce,  dec 

Browne,  P.  A.,  sheep-breeding 

Brown,  Simon,  farmers'  gardens 

fertilizers,  muck,  &c 

manures  and  their  application 

Bttckisch,  Wm.,  on  bee  culture 

Buckley,  8.  B.,  on  grapes  of  North  America 

Burgwyn,  H.,  improvement  of  worn-out  lands 

Bumson,  A.,  well-digging 

Butter  and  milk,  chemical  properties  of,  by  W.  P.  Fogg 

Byram,  H.P.,  culture  and  manufacture  of  silk 

C. 

yaban,  Wm.,  report  on  bear  grass •. 

Cabul,  grapes  and  fruits  of,  by  Jonah  Harlan 

California,  agriculture  in 

agriculture  of 

her  agricultural  resources,  by  H.  D.  Dunn 

Calohan,  W.  S.,  raisiujp^  sheep  and  wool-growiug 

Camels,  importation  of. 

Campbell,  Geo.  W.,  on  grape  culture 

Cape,  Jos  ,  on  sheep-breedmg 

Carrow,  Her.  Q.  D.,  cattle  farming  in  the  pampas 

sheep  farming  in  the  pampas 

Carrey,  Joseph,  dairies,  report  on 

Cattle  breeding 

breeding  of,  by  T.  V.  Lanner 
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1864 
1862 
]^ 
J852 
1866 
1865 
1865 
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1848 
1649 
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1863 
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65 
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246 
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245 
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235 
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21 
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337 

182 

368 
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14 
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61 
209 
128 
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Cattle,  disease,  br  O.  Emerson  and  A.  L.  Elwyn 

English,  O.hio  Company  for  importing 

Kerry,  breed  of,  by  Sanford  Howard 

mode  of  feeding,  in  Germany 

neat,  rearing  o^ 

plague  in  Earope,  by  J.  R.  Dodge 

select  breeds  of,  for  United  States,  by  F.  M.  Botch.. 

and  sheep,  stall  feeding  of,  by  Jos.  Harris 

raising  and  feeding,  by  Chas.  W.  Taylor 

Cavalry  horses  in  America,  by  Francis  Morris 

Cheese,  by  S.  L.  Goodale. 

making,  by  X.  A.  Willard 

Chemist,  report  of 

report  of 

report  of 

Chenery,  Wintbrop  W.,  Holstein  cattle 

Tezel,  or  Mouton  Flandrin  sheep. .. 

Cherries 

Chess  in  wheat 

China  grass,  coltiYation  of,  by  J.  R.  Dodge 

Chinese  agriculture,  by  S.  W.  Williams 

yam 

yam 

Cichocki,  Sandomir  wheat , 

Cincinnati,  wine  making  near , 

Cist,  Charles,  cnltnre  ofstrawberries  and  grapes , 

the  hog  crop 

the  hog  crop 

the  hog  and  its  products 

Clarke,  J.  W.,  gathering,  ripening,  and  keeping  of  fruit.... 

Clemson,  Tbos.  G.,  on  fertilizers 

on  fertilizers 

,  Clift,  Wm.,  salt  marshes,  mode  of  reclaiming 

Climatology 

of  New  England,  by  J.  C.  Gray 

agricultural,  of  the  United  States,  by  L.  Blodget 

of  American  grapes,  by  Jas.  S.  Lippincott. .'. 

of  cotton  districts 

Cloud,  N.  B.,  cotton  culture  in  1866 

Clough,  Wm.,  production  of  sugar  from  sorghum 

on  sorghum  or  northern  sugar-cane 

Coal  oil,  by  J.  P.Lesley 

in  West  Virginia,  by  C.  H.  Shattuck 

Cockrill,  M.  R.,  wool  and  wool-growing 

wool 

Coffee,  cultivation  of 

Colleges,  agricultural,  by  Henry  F.  French 

Collins,  y.  D.,  agriculture  of  Morocco 

Colorado,  soils,  &c.,  by  £.  Bliss 

Colvin,  Richard,  Italian  honeybee 

Colza  and  rape,  culture  of 

Commerce  of  the  United  States 

Commissioner,  report  of 

of  agriculture,  report  of. 

of  agriculture,  report  of . . 

of  agriculture,  report  of. 

of  agriculture,  report  of 

of  agriculture,  report  of 

Comparative  value  of  cattle  fooas 

Comstock,  J.  C,  fi£^  breeding 

Conestoga  horse,  by  John  Strohm 

Constant,  L.,  silk  culture  in  New  York 

Consular  correspondence,  J.  B.  Dodge 
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Rice : 

by  R.F.  W.  AUston 

crop  of  South  Carolma  in  1849 

culture,  by  R.  F.  W.  Allston 

Rlngwalt,  Samuel— the  horse 

Roads,  country,  by  H.  F.  French 

Roadsters  and  trotters,  by  Thomas  S.  Lang 
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Rocky  Monntain  basin,  botany  and  agriculture  of,  by  R.  O.  Thompson.. 
Root  crops : 

byN.  M.  Dart 

byT.  H.  Leverett 

Botch,  Francis  M.,  select  breeds  of  cattle  and  their  adaptation  to  the  United 

States 

Rouse,  L.,  culture  of  hops 

teasel,  audits  culture 

RuefT,  Dr.,  construction  and  arrauffement  of  horse  stables 

Ruffin,  £.,  management  of  wheat  narvest 

southern  agricultural  exhaustion 

Russell,  J.  L.,  connection  of  natural  phenomena  of  the  seasons  with  agrl< 

culture , 

Bye : 

S. 

Salisbury,  J.  H.,  analyses  of  the  apple  and  rhubarb 

Salt,  history,  commerce,  &c.,  of,  by  W.  C.  Dennis 

in  agriculture,  the  importance  of , 

manufacture  of,  by  W.  C.  Dennis 

marshes,  mode  of  reclaiming,  by  Wm.  Clift 

Samuels,  £.  A.,  mammalogy  ana  ornithology 

oology  of  some  of  the  land  oirds  of  New  England 

San  Bernardino  county,  California,  its  agriculture,  by  L.  M.  Jacobs 

Sanford,  Wm.R.,  fine-woolled  sheep 

Sap,  art  of  governing,  by  M.  P.  Joigneaux 

Sounders,  Wm.,  gprape  culture  with  reference  to  garden,  experimental  and 

propagating - 

grape  culture  with  reference  to  garden,  experimental  and 

propagating,  operations  of 

mildew 

pruning  the  grapevine 

*  report  of 

report  of 

report  of 

report  of 

report  of 

Sawyer,  L.,  the  vine  of  North  Carolina - 

Schade,  Louis,  cultivation  and  use  of  the  lupine 

Schaeffer,  George  C,  vegetable  fibre 

China  grass ^ 

Schools  in  the  United  States 

Scott,  Robert  W.,  improved  Kentucky  sheep 

Seeds  and  cuttings,  recently  introduced 

report  on 

vitality  and  germination  of 

vitality  of,  by  L.  Bartlett 

Shaffer,  J.  M.,  barley  and  its  uses .^ 

sheep  in  Iowa .* 

Sharpless,  Townsend,  arran£[ement  of  tools 

Shattuck,  C.  H.,  coal  oil  in  West  Virginia 

Sheep,  by  Henry  S.  Randall 

and  wool  of  Steuben  county,  N.  Y.,  by  T.  M.  Yoonglove 

apparatus  for  washing 

breeding,  by  P.  A.  Browne - 

breeds  best  adapted  for  New  England,  by  Richard  S.  Fay 

farming  in  the  pampas,  by  Rev.  G.  D.  Carrow 

husbandry,   adaptation  of  the  mountain   regions  for,   by  G.  C. 

Patterson 

husbandry  and  wool-growing  in  the  United  States,  by  H.  S.  Randall. 

husbandry  in  the  United  States,  by  J.  R-  Dodge 

husbandry  in  Nebraska,  by  D.  J.  McCann 
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Sbeep  husbandry  in  South  Carolina 

hnsbandry  in  the  west,  by  S.  P.  Boardman  . . 

hushandrr,  wool,  &Cm  condensed  account  of . 

in  Iowa,  by  J.  M.  Shaffer 

lonff-wool,  by  J.  R.  Dodge , 

mode  of  breeding  in  Hungary 

on  the  prairies,  by  J.  B.  Griunell 

prevention  of  spleen  in , 

raising  and  wool-growing,  by  W.  S.  Calohan., 

Saxon  Merino 

Siiosiau  wool  culture 

Von  Thaer,  improved  Merino , 

Sheppard  C.  Upham,  artificial  manures 

Ship  timber  in  the  United  Sfates,  by  \Vm.  Vf,  Bates 

Short-horn  cattle,  by  J.  R.  Dodge 

Sidney  E.,  on  parasitic  fungi 

Silk. 
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culture,  by  L.  Constant 

culture  and  manufacture  of,  by  H.  P.  Byram 

worm,  {ailanthus^ )  by  John  G.  Morris  .  - 

Skinner,  F.  O.,  on  irrigation 

Slade,  Elisha,  the  onion 

Slingerlaud,  Wm.  H.,  the  *' Cream  pot'*  stock 

Smith,  E.  Goodrich,  irrigation 

Smith,  J.  H.,  sorghum  and  imphee  culture 

Snow,  Edwin  M.,  on  hog  cholera 

Soils,  analysis  of,  by  J  U.  Booth 

the  studv  of,  by  Daniel  Lee .• 

Soiling  stock,  by  D.  S.  (Junis 

Sorghum  and  imphee,  culture  nf,  by  J.  II.  Smith 

botanical  history  of,  by  F.  Pech 

canes,  report  of  the  United  States  Agricultural  Society 

culture,  by  Isaac  A.  Hedges | 

or  northern  sugai'-cane,  by  Wm.  Clough I 

Sorgo  8ucr6 '. 

chemical  researches,  by  C.  T.  Jackson I 

Sorsby,  N.  T  ,  on  Doura  com ( 

Sioux  Indians,  farming  among i 

Soulard,  James  G.,  grape  culture  in  Illinois I 

South  Carolina,  rice  crop  of,  in  1849 1 

Southern  Stat«s,  resources  and  industrial  condition  of,  by  D.  R.  Goodloe  .. 

Spanish  merinos  and  their  management,  by  Henry  Boynt4»n 

Stables,  horse,  construction  and  management  of,  by  Dr.  Rucff 

Stall-feeding  cattle  and  sheep,  by  Joseph  Harris 

Starr,  Frederick,  jr.,  American  forests i 

Statistical  tables .• \ 

Statistician,  report  of - i 

report  of 1 j 

Statistics,  agricultural -^ ; 

agricultural 

agricultural , • 

agricultural,  commercial,  and  manufacturing : 

agricultural,  commercial,  and  manufacturing ! 

commercial ' 

commercial ' 

commercial 

hog i 

Statistical  information I 

Stewart,  E.  W.,  cutting  and  cooking  food  for  animals I 

Stickney,  L.  D.,  Florida,  (tropical) : 

soil,  climate,  &c.,  of  Florida j 

St  Louis,  trade  of... 1 

Stokes,  Charles,  worn-out  lands  of  New  Jersey j 

Strawberry 
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Strawberry  cultuie  of,  by  George  H.  Hite 

Strawberries,  culture  of,*  by  Charles  Cist 

by  J.  A.  Warder 

Strohm,  John,  Conestoga  horses 

Sngar 

from  sorgbnm,  culture  and  manufactare  of,  by  D.  M.  Cook 

maunfacture  of 

cane,  in  Mississippi 

cane,  Chinese 

cane,  degeneration  of 

cane,  failure  of,  in  Louisiana 

cane,  manufacture  of,  report  on,  by  C.  L.  Fleischmann 

Snmac,  culture  and  preparation  of 

Swallow,  G.  C,  prape  culture  in  Missouri 

Sweet  potato  culture,  by  J.  C.  Thompson 

Swine,  white  Chester  breed  of,  by  Paschall  Morris 

System  of  farm  accounts,  by  John  H.  Bourne 

T. 

Tables,  analytical 

of  agricultural  products  and  labor 

statistical 

Tallow  tree 

Taylor,  Chas.  W.,  importance  of  raising  and  feeding  more  cattle  and  sheep 

Tea,  culture  and  manufacture  of,  by  S.  Bonsall 

culture  in  the  United  States 

cultivation  in  Assam,  India 

plant,  cultivation  of,  in  the  United  States 

Teasel,  by  Z.Moses - 

and  its  culture,  by  L.  Rouse..' ^ 

Texel  or  Mouton  Flandrin  sheep,  by  W.  W.  Cbenery 

Textile  and  forage  crops ,, 

Textile  and  forage  crops 

Textile  and  forage  crops 

Textile  and  forage  crops 

fibres  of  the  Pattific  States,  by  Wilson  Flint 

Thermal  belt,  or  belt  of  no  frost,  by  Silas  McDowell 

Thomas,  J.  J.,  circle  culture  of  fruit  trees , 

culture  and  management  of  forest  tree^s 

on  farm  implements , 

grafting  and  budding 

on  fruit  culture - -. 

Thompson,  J.  C,  culture  of  sweet  potato 

Thompson,  R.  O.,  botany  and  agriculture  of  the  Rocky  Mountain  basins.. 

grape  growing  in  the  west 

native  fruits  of  the  far  west 

Tilden,  L.  L.,  high  farming 

Timber,  best  time  for  cutting 

on  the  prairies,  by  Samuel  Edwards ■ 

proper  ,time  for  felling 

Tobacco ■ 

by  Chas.  A.  Leas 

Cuba,  cultivation  of,  by  J.  M.  Hernandez 

cultivation  of 

cultivation  and  cure  of 1 

culture  and  management  of,  by  L.  J.  Bradford 

culture  and  management  of,  by  W.  W.  W.  Bowie 

culture  of , 

culture  in  Florida 

culture  in  Russia 

soils,  analysis  of,  by  C.  T.  Jackson 

Todd,  S.  Edwards,  improved  farm  implements 
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Tools,  arraDgement  of,  by  Townsend  Sharpless 

Torrey,  John,  iudi^enous  plants  for  hedges. 

Trade,  interior,  of  the  United  States 

Training  animals  for  workj  by  W.  H.  Gardner 

Transplanting  and  treatment  of  grape  Tines,  by  R.  Neale 

Topper,  Mrs.  Ellen  S.,  bee  keeping 

Turkey,  domestic,  origin  of,  by  S.  F.  Baird 

Turner,  J.  B.,p1an  for  industrial  university 

Turnips,  culture  of 

U. 

Uhler,  P.  R.,  insects  injurious  to  vegetation 

Unger,  F.,  plants  used  as  food  by  man 

United  States,  commerce  of , 

Agricultural  Society,  historical  sketch  of 

University,  plan  for  industrial,  by  J.  B.  Turner 

V. 

Vegetable  fibre,  by  Geo.  C.  Schaeffer 

Vegetables,  the  onion,  cabbage,  and  squash,  by  T.  G.  Huntingdon 

Veterinary  medicine,  by  B.  F.  Craig , 

science  and  art,  by  J.  C.  Ralston 

Virginia,  her  past,  present,  and  future,  by  Samuel  M.  Janney , 

W. 

Waider,  J.  A.,  pear  orchards 

raspberry  culture 

strawberries 

on  grapes  and  wine 

Warder,  J.  T.,  mule  raising 

Warder,  Wte.,  manufacture  of  flour 

Watts,  Frederick,  Pennsylvania  bams ^ 

Weber,  J.  F.,  culture  and  management  of  grapes 

grape  culture  and  wine  making 

grapes  of  New  York,  New  Jersey,  Pennsylvania,  and  New 

England 

Weeds  of  American  agriculture,  by  Wm.  Darlington 

Well-diffging,  by  A.  Bumson 

Wells,  David  A.,  notes  on  agricultural  science 

progress  of  agricultural  science 

West,  Robert  A.,  fresh  and  saltwater  aquaria 

West  Virginia,  by  J.  R.  Dodge 

Wetherill, 'Chas.  M.,  chemist,  report  of 

Wetherell,  L.,  ice  trade 

Whale  fishery 

Wheat , 

its  diseases 

new  varieties  by  crossing 

proper  time  for  reaping 

characteristics  of 

chess  in 

crop  of  the  United  States,  by  C.P.  Holcomb 

culture  of 

growing  in  New  Hampshire,  by  L.  Bartlett 

harvest,  management  of,  by  E.  Ruffin 1 

in  Prussia 

letters,  &c.,  on  the  cost  of  raising 

plant,  by  Lewis  BoUman 

reports  on  varieties  in  various  States 

Sandomir,  by  Cichocki 
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Wheat  vs,  cheat 

Wilder,  M.  P.,  fruits,  nuts,  and  wine 

Wild  flowers,  by  Thomas  Gardner 

Willard,  X.  A,,  American  dairyinjj 

English  and  American  dairyin^^ 

Williams,  H.  C,  grapes  of  Arkansas  and  Texas 

Williams,  S.  W.,  Chinese  agriculture 

Willemot,  C,  destmction  of  noxious  insects 

Willow,  basket,  cultivation  of 

osier,  cultivation  of , 

Wine,  by  F.  Bossort 

and  grapes,  by  J.  A.  Warder 

making 

making,  and  grape  culture,  by  D.  K.  Goodloe , 

making,  and  grape  culture  in  the  middle  States,  by  Wm.  C.  Lodge 

making  in  New  York 

making  near  Cincinnati 

making,  principles  of , 

manufacture  of,  by  N.  Longworth 

Wolfinger,  J.  F.,  green-manuring  and  manures 

Indian  corn  culture , 

Wolford,  H.  C,  importation  and  protection  of  birds 

Wooden  shoes 

Wool,  byM.  E.  Cockrill 

and  wool-growing,  by  M.  K.  Cockrill ,... 

and  woollen  mills,  by  J.  R.  Dodge * , 

Gorman,  trade  of 

growing l..., 

growing,  by  Eobert  George 

growing  in  Australia,  by  Charles  J.  Kenworthy 

mattrosaes,  by  H.  Ancrum 

Wyeth,  N.  J.,  on  tl^e  ice  trade 

Y. 

Yam,  Chinese 

Chinese 

Younglove,  T.  M.,  sheep  and  wool  of  Steuben,  New  York 

Z. 
Zante  currant  vine,  treatment  of 
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Agricultural  and  horticultxiral  periodicals 404 

societies 354 

Apicultu;-al  colleges 317 

education 317,338,344 

exhibitions  in  Connecticut 343 

exports , 13,78,127 

fairs,  management  of 333,339 

museum •      21 

donations  to 47O 

patents  1. 4 

^societies,  list  of 364 

Agriculture,  influence  of 239 

progress  in v 

reports  of,  general  index  of 473 

retrogression  in vii 

southern 12-412 

State  rei)orts  of 333 

the  politics  of viii 

Alabama,  crops  of 84 

relative  valueof  lands  in 105,114 

Aldemey  cattle,  (Jerqpy) 4,292,293,294,343 

Allen's  white  hybrid,  (grape) '. 305 

Alligator  apple I44 

Almond : 146 

Alvey  (grape) 162 

American  wine  and  wine-making,  article  on,  by  George  Husmann I54 

Analyses  in  laboratory 31,42,53,56 

of  soils,  advantage  of 192 

of  sugar  beet 42,53,56 

Angora  goat 11,226 

fleece 227 

looms  for  manufacturing 228 

machines  for  spinning 227 

Angora  loom 229 

Antisell,  Thomas,  chemist,  report  of 31 

Apple 129,146 

American  Golden  Russet - •.,  129 

Canada  Reinette 130 

Cogswell *      130 

Early  Joe 131 

Esopus  Spitzenberg 132 

Higby  Sweet 132 

Lady's  S^eet I33 

Summer  Rose 134 

White  Pippin I33 

maggot  fly 72 

Apples  in  Maine 336 

in  southern  Virginia 251 

Apricot 146 

Arboretum 26 

Arizona,  irrigation  in 193,194 

Arkansas  as  a  wine-producing  State 156 

crops  of 84 

Arkansas,  (grape) 162 

relative  value  of  lands  in 106,115 

Artichoke,  Jerusalem 336 

Asia,  irrigation  in 194 

A.twood,  George  W.,  article  on  fruits  of  Florida i 140 

Tshire  cattle 245 
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Barley 2 

costofrwsing 341 

crop 78,88 

yield  and  profits  of 346 

Banana • - 145 

Bam  buildings 239,241 

Bams 311 

Bee  keeping  in  winter 209 

Bees,  feeding  of  in  winter 211 

losses  of 209 

on  orange  plantations 154 

over  swarming  of,  how  to  prevent 210 

Beet 305 

sugar 3,8,36 

European  processes  of  manufacture  of 48 

production,  &c.,  in  Europe 33 

Beetles 63,71,72,74 

Beeves,  cooking  or  steaming  food  for 216 

fattening 295 

feed  for 216 

feeding  districts  for 212 

grass  feeding 212 

most  profitable  age 215 

stock -• 214 

quality  of  i)aeture  for 213 

selection  of  stock 217 

winter  or  stall  feeding  on  grain 215 

Bellinger's,  E.  C,  steam  plough 255 

Black  Hamburg,  (grape) 305,308 

Book  farming 239 

Bostrichus  (apate)  aspericoUis 71 

Bowie,  W.  W .  W. ,  article  on  the  culture  and  management  of  tobacco 179 

Boydeirs,  J.,  steam  plohgh 257 

Brainerd,  Prof.  J.,  article  on  hibtory  of  American  inventions  for  cultivation  by 

steam 253 

Brandy,  cognac 169 

Brazil  nut 147 

Bread  making 337 

Breeding  animals 356 

British  imports  of  cotton 78 

Buckwheat 2 

crop 80,88 

Burgundy  wines •  165 
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